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LETTER OF TRANSMITTAL. 


Department of the Interior, 

Bureau of Education, 

q . '■ Washington, December 23 , 1910 . 

&ra: It baa been estimated that this countiy spends approxi- 
mately seventy millions of dollars annually in the erection of public- 
school buildings. This estimate does not include buildingB for 
normal schools, colleges, and universities. There can be no doubt ' 
that a substantial portion of this sum might be saved and improve- 
ment made at the same time in the adaptation of these buildings 
to sanitary and educational purposes, as well as in their architectural 
appearance, by a more general diffusion of knowledge respecting the 
recognized standards of schoolhouse constAmtion. 3>he monograph 
presented herewith for publication is intenSp^ro promote such 
saving and improvement, and thereby to “aid the people of the 
united States m the establishment and maintenance of efficient 
school systems and otherwise promote the cause of education t hrough- 

out the countiy,” as provided in the act for the establishment of 
this office. . . 

The need of such a publication is increased by changes in school 
organization and instruction in recent years, which are reflected in 
, ■ types of schoolhouse now generally approved by competent 
schoolmen and architects. It is a need which has been impressed 
upon the^staffpf this office by repeated inquiries from all parts of the 
countiy for information such as is here presented. These inquiries 
have come with especial urgency from the Smith and West, where 
the establishment of new lj^h schools has been going forward with^ 
great rapidity. For the most part the principles which apply to the 
erection of high-school buildings apply equally to the erection of 
buildings for elementary schools. It has been possible, accordingly, 
to give to this publication a general character, and I belieye it will be 
found useful in connection with schoolhouse; construction for public 
• ’ i l iii 1 ^.11 p > 5f the coifotryl* *•"*"* " 

: a h) tation must be ^ade,;hhwever^ti^ 
has had partici rly in mind have been the hi, i schools in small 
cities and towns of the South and "West.; : ; : • 
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LETTEH'OF TRANSMITTAL 


. Prof. Dressier has been aJ>le to draw uponan Extended experience, 
in the States of Indiana, California, and Alabama, Within recent 
years he has been consulted by' many boards of education in the 
two States last named with reference to plans for new school buildings. 
He approaches the subject from the twofold point of view of a practical 
schoolman who is also a trained specialist in the field of school hygiene. 
The considerations upon which he lays especial emphasis are, accord- 
ingly, of the utmost importance as regards the plans of. buildings 
for school use. . * 

In the belief that such a publication will be one of the most useful 
that the Bureau of Education could put forth at this tim« it is 
accordingly recommended that this monograph be issued as one of the 
numbers of the Bulletin of this office. . 

Very respectfully, ' .• 

' Elmer Ellsworth Brown, . 

v. . Commissioner. 

The SbcrCtary or the Interior. - 
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FOREWORD. 

In preparing tins bulletin the writer has addressed himself to some 
of the indre important questions with which school boards and archi- 
tefcts have to deal when they enter upoq the work of planning a 
school building.. It is not a treatise on school hygiene, but a dis- 
cussion of the requirements of school buildings from the schoolman’s 
point of . view and includes numerous illustrations of modem school 
buildings. 

Through the aid of the United States Commissioner ofEducation, 
and the superintenddiits of public instructidn of many of the States’ 
I have had the opportunity to study the floor plans and elevations of 
a very large number of modern school buildings. .1316 examples 
which are hero reproduced represent what seem to me to be types. of 
the best school buildings in our country. In making the selections 
I have had in mind the needs of both city and country, but somewhat 
more especially’ the needs of those who are planning to erect buildipgs 
for small to medium sized high schools. . I am under lasting obliga- 
tions to those architects and school officers who have 30 kindly assisted 
by furnishing plans and photographs. It has not been possible to 
reproduce all that have been offered, ..both on account of the number 
and on account of tlio great labor of making tracings from the blue 
prints to meet the demands of the printer. Many deserving p lana 
and elevations put at my disposal must therefore of necessity be left 
out, but I indulge the hope that those wliich are Reproduced will give 
a fair representation of the trend of present-day school architecture 
in our country, and' at, the same time furnish suggestions to school 
, architects mterestcd Ml schoolhouse construction; There 

is, I am sure, a wealth of suggestion and counsel to‘ all those who are 
willing to make a careful study of the floor plans, basements, con- 
veniences, and elevations here presented. Furthermore, to those who 
are mainly interested in the schools as social institutidns, I commend 
a study, of , these plans both as a record of progress and an a forecast 

.of Imttor things yet to come. , ir : V v' - 
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LOCATION OP A SCHOOLHOUSE. 

The first thing to consider in selecting a site for a school building 
S„, # f u ff’ the convenience of ell the children. The schoolhouse 
ought to be so situated as to make inmost easily, accessible for the 
greatest number. But the fear of some possible inconvenience in 

° “ part .° f the 1 pUp ] ls should “ever allow more important ' 
considerations ^to bo neglected. It is a matter of small moment 

°! •?* cl J ,ldre n be compelled to walk a little farther than 
the others, if thereby a better and larger school.grpund can be se- 
cured. It seems to be a very difficult matter to grtparents to fully 
realize how important to the comfort, pleasure, and welfare of the 
children are large and well situated school grounds. They can 
readily see that cattle and horses will not thrive and remain healthy 
ZnAth CPt " l 8ma -j lncl . osures > but for some reason they do' not ex- 
rinjwf oons,<kratiqn to their children. Hundreds of towns and 
Inf and even many largo cities could have large school grounds 

dust ifth* 1 ’ ““r* °u C £! mped quarters in th « midst of noise and 
dust if the people could be persuaded that the hardship imposed on 

i uldren in walking a longer distance to school is far less serious 

S Sit,,8ted on sma11 lots > hemmed 

L of h7» ’ ^ a ? d ln ’ rnersed m foul air, much dust, and the 

din of the hurrying multitudes. There is: a show of nu ^ ; 

vidmg buildings near their homes for children in the primary 
clashes; but those in the intermediate grades and the higi? school 
would be accommodated better and more rationally from every point 
of view, even at the expense of a long walk, if, upon arrival ai the 
schoolhouse, they could have before them a day> work in a pure 
a, S‘? “ d free from the interruptions of outside life. . 

Tula the location pf the schoolhouse is primarily and necesSarilv 
the. duty of a school board nr » Jls.i 
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thriving town where the people were hearty supporters, of their 
public schools, and invariably evinced their interest by electing their 
most intelligent townsmen to positions on the school board. At the 
time in question three college men had been chosen, all of whom 
were leading physicians. During the year previous, the safoe board 
had erected an additional building, A lot was chosen ip the worst 
possible place. There happened to be for sale at the time a rather 
laige block of ground in, topographically, the lowest part of town. 
Tt was a- worthless piece of ground and had been shunned even by 
manufacturingVestablishmcnts because it was too low arid wet Just 
to the east there was a livery stable, while to the west one block 
away there was a flouring mill and a railway with noisy, smoky 
engines frequently tugging their trains up a 'heavy grade. To the 
south, running , along the edge .of the grounds, there was a little 
stream which of necessity carriecj away much of the surface water 
from tiie publi* streets. The bed of this stream was scarcely 6 
feet lower than the foundation of the building. Here, despite these 
and many other unfavorable conditions, a large brick building had 
been erected and into it hundreds of the children of the town were 
gathered* Think of what this means! Forcing all the children of 
a town who attend a high school to spend the best hours of the 
best part of their lives in a place not fit for even a factory is not 
only a crime against the children but it is in direct opposition to the 
spirit, if not the letterjgpf the law. Much time is wasted in that 
school every day, for the teachers must often stop the recitations hntil 
the noisy train* have gone by. There is not the least doubt in my 
mind thalt if the teachers had been alive to the questions of school 
sanitation even in this one regard, they could have been instrumental 
in averting this serious blunder. The average business man does 
not think of these things, and it is the duty of thq teachers to bring 
, the facts clearly before the people. 

In the location of all structures* for the habitation of man, the 
selection of the : oil upon which the building is to stand is an im : 
portant consideration. This is especially true with scboolhouses, for 
it must be remembered that every sanitary precaution necessary Tn 
private homes should be enforced many times more rigorously- in 
scboolhouses. All authorities agree that such buildings should be 
located #n soil as free from moisture as possible. .Because of the 
importance of thia requirement it will be well to consider the reasons 
' at some! length, 


• I \8*i ne waj^ 'as the v i$ *bove ? ground, though of coutsetp a much less 
4 * v than wariri air and will displace it, even 
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bdow the surface ik impure. Its composition has been changed be- 
cause of ,ts contact with the soil. The decomposition of th^anic 
matter contained in the soil, through the agency of bacteria “those 
m^pnivemal of . all scavenge*," great Iv deceases the am’ount " 

dbrid ’"Hen *V!? aUnC 'T 16 lt . generates * la ««e amount of*carbon . 
dioxid. Hence it happens that air coming from the ground contains 

*ri <"*** ****** of ™ rbon dfoxid and othZoxuZ^Z 

J?S T f -, air * The «"*«**• ,he •««>««* of decaying 

matter there ism the soil, the greater will be the pollution of the 

ground air. When the soil is pervious the air moves through it 
more freely than when it is close and heavy, and in thia wav it is 
r* "'T P«rifed. yn» . pervious „il becomi ** 

decomposition of the organic matter within it is very much retarded; ' 
for it is only n( the presence of warmth and moisture that this 

Srr r ,S br ? ken U|> - . f f?oiI ’ th * refore > which ia always kept 
« ro,,n . d / a ^ r r,8,n * «*» «««* the surface will £ con, 
tinually throwing into the outside air more impurities than a dry 
soil. An impemous soil, in which the air and water both move 
^re sluggishly, will pollute the air to a greater degree, other things 
equal, than a pervious soil, and is therefore a more dangerous snot 
upon which to build, a house. ^ 

The soil beneath a building is usually dryer than it is around it 
Hence especially m rainy weather, there is a tendency, for the 
ground, air to move from all sides toward the more porous soil, 

n»Hnt ‘?l, the • P0 . ,nt iu f 1 r? j r esist t ,,ce * 8nd there 10 emer &> contami- 
natmg the air m he building above. There facta account for the 

disagreeable cellorlikc air so noticeable in unventilated basements ' 
and closed rooms on the ground floor. 

There is a greater upward movement of the air during the latter 
part of the night and in the early morning than during the warmer 
parts of the day. The reason for this is dear. The air above 
ground is cooled more quickly qnd likewise warmed more quickly 
thsn that within the soil. So at night, when the air above ground 
Iwome^cooler and therefore heavier than the ground air, it tends to 
sink info the -ground, thereby driving out the warmer, lighter air 
with its acquired impurities. This, as explained above, will accumu- 
late in basements and lower rooms, so that especial care must be 
exercised m ventdating the parts of a building withiirreach of this 


*> 11 «: *■: aim. moWfc Nirem ' ‘umii- Is uaually : 

pta.fr. , opportunity, to take np. moisture tt also oontfllw decomposiu™ i 

hydrogen. ^ jpbfck . ; ,>* 
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that gala* acccaa to boom gnKr ordinary conditions la, however, so small 
tkat Its Influence probably la not felt. In newly made soils, bf which there la 
considerable decaying organic matter, there la some danger of the entrance of 
large ^mounts of ground air lifio houses built on such soils unless special pro- 
vlylon la made to exclude it. In such hmiw* there aliould lie cementnl'foundn- ‘ 
tlbn walls and cellars, and the supply of fresh air should be derived from the 
outside at notne distance above the Remind. Tiilces the foundation we Hi' and 
cellars are cemented, (he bouses wbeu wanned may serve aa an Immense < hlui- 
liey In extfoctlng the air from thc.Rurroundlng sollf ( Ik>no>y, " I’rlucIpU* of 
Ijyslene"<pp. 3S2-338.) ( ^ 

_ It follows from what hat been said about this matter of ground 
air and its impurities that the drainage of school grounds is an. im* 
port ant consideration. In the first place it is unwise to select , a 
school site -which receives the surface drainage, of any 'contiguous 
ground, and especially if such ground is exposed or lias been recently 
exposed to pollution from any source. Other conditions equal, -it is 
always safer to. select a site higher than any land in the immediate 
neighborhood. This, liowerer$s often impossible. Schoolhouses jifust 
be built at. times on fiat ground, because there is no other place 
available. TVjiere therp is thus no choice in the matter 6t elevation, 
much future difficulty may lie avoided by takiugintii account the rela- 
tive opportunities for upderdrainage and contiguous soucces-of sur- 
face. contamination. ' 

Where there is sufficient outlet for tile drains, it. is a comparatively' 
®a*y matter to make the school lot more healthful by a system Of 
underdninage. The soil is not Only freed in this wav from uiulue 
ground water, but it is also rendered more permeable, and it, there- 
fore, more quickly purifies itself. Tliis method of drainage to some 
extent prevents the dangerous fluctuations in Hie ground water. 
Various rules have been given regarding' the maximuth height to 
which ground water should be: allowed to rise. Taking all things 
into consideration, it seems that if the drains are. laid 4 to C feet 
, below the surface any danger resulting from water-soaked ground 
woi^ld be avoided. This underdrawing is rarely an expensive oper- 
ation, and hence there can bo no objection to it on the score of lack 
of funds. . . 

f. - In the selection of schoolhouse sites in cities and towns, great care 
should be exercised to ascertain whether the soil is natural or. made. 

. . ft is not unusual to find that, yafopt'fots have been used os dumping 
L’ grounds for all sorts of corrupting materials. If ground so con- 

Qfa thing to do is to scrape up this, 

natural' soi 

• Jf ^refuse .with ‘ permcn bleabil; Only^ijisu^ long; rontimtop< y of 

'sK z 1 -. .'.'-V . 
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louring' rainy Weather; the soil not only becomes saturated with 
moisture, but it also necessarily becomes less porous, thus tending to 
increase the flow of outgoing air toward the dryer spot covered by 
the building. This, of course, would add to the difficulty of' preserv- 
ing the requisite purity of the air to be used in the schoolroom. It 
has been found that “ the air which fills the soil to a depth from 5 
to 10 meters and makes up almost one-third its volume, can, even if 
it move but slowly, rise therefrom in the course of a single night so 
as to constitute^ with its contained -moist foul gases, a considerable 
portion of the atmosphere of our dwellings, courts, and streets.” 
(Copeman, “A Treatise on Hygiene and Public Health,” edited by 
Stevenson and Murphy, Vol. I, p. 822.) " 

As the result of many investigations in England and on the Con- 
tinent, it has been found that diphthma, phthisis, and malarial 
diseases are more prevalent where the soil is damp than where the 
soil is dryer and porous^ and that this difference is emphasized when 
the soil receives the drainage of contiguous ground. Doctor Thurs- 
field has pointed out that dampness of houses xlue to the ncarmwa 0 f 
the subsoil water to the surface is closely connected with, epidemics 
of diphtheria. Doctor Bowditch, in speaking of the dangers to the 
health of those living on damp marshy ground, says, “ Massachu- 
setts, through the agency of the Massachusetts Medical Society^, 
proved, many, years ago, by data received from her 825 towns, that 
where consumption had- been previously considered everywhere 
equally endemic, there were dry spots where it was very rare and Wet 
where it was' very rife. By accurate statistical data-, laboriously gath- 
ered, it was further proved that, of two families growing up, one on 
a wet soil and the other on a dry soil, the one resident on the wet, by , 
that fact, became twice, if not three times, as liable to phthisis as the ' 
other resident on a dry spot That law was first discovered and 
announced in New England. Subsequently, by ample statistical 
data, it. was proved to exist in Old England. I think it may now! 
“i^tohe a cosmic law.” (Bowditch, “ Public Hygiene in America,” 

Smce this statement was made by Dr. Bowditch of course great 
advances have been, made in determining the cause of diseases, but 
what he said is as- true to-day with regard to conditions . as it . was 
them Many parts of our country— for example, the far West and- 
Southwest—are peculiarly^ ^ ffoe foom the difficulties^ 

: ' v ‘ : 

g^ifetBeliot valleys ' : her< Si ,& 
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k not at all unusual in such district to experience a regular differ- 
ence^ 80° F. between the temperature of the middle of the day and 
that at night* This great daily ( fluctuation is due to the fact that 
during the day the sun’s rays are not impeded by a blanket of mois- 
ture in the air, and hence the ground becomes very warm;* but be- 
cause of the absence of this same blanket of moisture, as soon as the 
sun goes down the^radiation of the heat from the earth is extremely 
rapid, and the night air becomes cool, or even" cold. Consequently 
the air. shrinks, becomes heavier, and presses into the soil, driving out 
the warmer and moister air. Under such conditions it is not .strange 
to find the earth breathing deeper, as it were, and with more force 
during the night. It takes iii thejmr through every available open- 
ing and drives out that which it has held during the day. The air 
thus-driven out will naturally find exit through those openings offer- 
ing least resistance. From those parts of the ground which retain 
the heat longest there will be an upward draft, which* acts as a 
chimney to draw toward it the warm air under the ground. Hence 
basements under buildings, or the ground immediately about build- 
ings not undercellared, will act as aspirating flues for the contigu- 
ous spil. From what has been said it will be readily seen that irri- 
gated districts suffer more from the dangers of ground air than those 
wheri the air above ground contains more moisture per cubic foot, 
and sor retains a more even temperature night and day. School 
buildings in such climates demand thorough ventilation before school 
begins in the mornings, and the basements beneath them must be pro-, 
vided with means of preventing as much as possible the entrance of 
this ground air, and also abundant opportunity for getting rid of all 
that may find entrance despite all efforts to keep it back. This point 
will be further considered tinder the discussion of basements. 

There is another difficulty arising under such conditions that is 
not often considered. The air thus driven out carries with it A much 
greater amount of aqueous vapor than is found in the air above 
ground. Heiv* the; foundations and lower parts of buildings so situ- 
ated, are exposed to an undue supply of moisture, while the upper 
parts are unusually dry. There is offered, then, greater opportunity 
for the ground air to pass out through the buildings, and also, by 
reason of the increased force of capillarity thus brought about, to 
draw moisture from ’the ground through the walls. I.have known 
buildings situated in such ground to “sweat” during the nights to 

bp walls of ; lower 

"rooms soon becameBisihtegrai^ 

the influence, of this excess * 

hyloplate r.witt warp and Buckle, those of cement dr plaste will chip* 
;.tho 8 e;pf;slite will collect moisture and in tinae becom .saturated 
“ " Furt^more^ " 
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will rot quickly algid in a short time endanger the stmctpre* I' know, 
of a brick building built on the ground where the water line was 
kept at "about 0 feet irom the surface by the irrigation of the sur- 
rounding country. In six years, and almost before the danger was 
discovered, the timbers supporting the floors had so decayed that the 
whole of the lower floor was ready to drop into the basement. The 
building was condemned and had to be reconstructed at large ex- 
pense. It is only fair to s3y that the foundation walls were con- 
structed of unglazed bricks and no damp proofing had been used. I 
haVe^called special attention to these difficulties in irrigated districts 
because the dangers here are written large ; but it must not be for- 
gotten that the same principles apply everywhere. In cold climates 
where the ground is frozen to a depth of a foot or more and remains 
- so for months, basements, wells, sewer openings, etc., offer about the 
only blowholes through which the ground air from below the frost 
line ’can be forced out. The heavy cold air prevailing outside will • 
find fewer jjoints of entrance, but because of the immense pressure . 
** it exerts must find its way into the soil! Hence warm buildings, 
because they protect the ground under them and prevent it from 
freezing, and because all the heat generated in- them must in time 
escape into the air above and around them, act os exhaust ducts 
toward which ground air will be drawn for even long distances. 

Every observant person who has lived in cold climates has noticed 
. how an open 'well will “smoke -V in cold, Weather.- - This phenomenon . 
illustrates the -movement" of ground air toward the well, and the 
higher percentage Of saturation in. such air than that above-ground. 
When the vapor carried by the outflowing air strikes, the cold air 
above ground, the moisture condenses and becomes visible. Here 
we have a simple visible illustration of what is occurring in a far 
more pronounced though invisible way through basements and 
houses, when* by the draft produced- through the escaping" curreinrts 
of heat -from the house, a- partial vacuum is formed under it-.and all 
about it. ,\ : . ,V . 

The plain duty, then, of all wha have, responsibility in locating, 
schoolhouses is to .understand the* facts here presented and to know 
that ground air carries many impurities The attempt of any school 
board, to locate a school building on water-soaked land, or that con- , 
tighdus to- infected soil is a civic- blunder that any intelligent 'com* 
munity ought to resent with all ite might and thwart without fail. 
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4B0tter T«y important question concerning the location of schools, 
especially in cities, and villages, has to do with the avoidance of dis- 
turbing noises. It is a far more serious error to locate school build- 
ings near railways, noisy factories, or busy thoroughfares than a 
| first thought would seem to indicate. The rattle and roar of a noisy 

- tram or of a heavy wagon not 'only tends to disturb the pupils while 

I at study, but it is impossible to carry on a recitation in a satisfactory | 

manner during such distractions. It may be argued that children 
\ soon get used to all such noises and pay little attention to them. 

, , ; Indeed, we have had thoughtful people tell us that it is good for 

<Mldren, for it teaches them to concentrate their thoughts, and 
thereby to neglect those things irrelevant to their work. But it 
must be remembered that although we learn to disregard very much 
of the stimulus with which we are constantly assailed, our nervous 
systems are continually exposed and irritated. There is a persistent 
K ... v demand and drain on the nervous system notwithstanding the mind ' 
may apparently be at ease. With most children mental concentration 
is an utter impossibility when distractions ate present. The char- ' 
acteristic and normal attitude of children is one of fluctuation. They 
are drawn hither and thither by almost every passing stimulus, hence 
any unnecessary excitement should be avoided. .The educational 1 
demands made upon the children of to-day are sufficiently great to 
| exact of them all the energy available, and it is little less than crim- 

, to P lace tifem in conditions that compel them to waste their 

| Mos * children who live in the larger cities are never in 

■repose. They are bathed in this constant turmoil of noise both day 
JMM* and, as a result, their nervous systems are. levied upon 

incessantly to no purpose at all. Complete and undisturbed repose is 
a prime essential to good health, and especially to the normal growth 
and development of nervously inclined children. ' 

- The rapid growth of modem cities suggests that in the near future 

C. " chfU ?® es must mde in tlie selection of schoollocations. 

The increasing values assigned to land near congested centers will i 
••1C"-* limit the school grounds to the smallest possible space 
and tod to .enforce the construction of taller buildings. With such- 
jetton in the size of school lots the danger of Are will be greater, 
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her country children better accommodations both hygienically and 
educationally; In large cities there are always many school build- 
mgs located upon land whose value for commercial and other pur- 
poses is -very great. The difference! between the market value of such 
prMjrty and larger lots at some distance from the center of the 
w< mld, if put at interest, yield sufficient revenue to pay all 
express *for transportation. 

If the reader is inclined to think that it is not worth while for 
children to get out into the fresh air of the country, away from the 
dirt, dust, and noise of a great city, or even a busy town, let him 
examine the vegetation in each place and see what story the leaves can 
tell. Gather some leaves from a shade tree exposed to the smoke and 
' <lust of a city ; and some from the same kind of a tree in the Open 
countiy. Even the trees of. a smoky city are soon suffocated. The 
leaves are.coated with dust and soot, which the rains can not remove. 
They are thus choked and starved. Look at the leaves represented 
in. the illustration (Plate 9 4, B ) and know that the children who' 
Jive in the -city from which these . were taken rarely if ever get a 
clean breath of air. Can you expect them to become clean, strong, - 
.vigorous, and healthful? If you do, you expect more pf them 
the trees can accomplish. . But city trees have no sense of smell to 
trouble them, no lungs to catch and hold myriads of bacteria lint 
and nauseating filth, and no ear drums to 'split.. Moreover, they get 
more baths than many children, and yet they soon weaken and decay 
and never reach. fulj maturity. .When the storms come, {hey are 
crippled^ and maimed and, sooner or later, prematurely die. Look 
at the English sparrow. He belongs to the city and city life. He is 
noisy, fussy, dirty, Untidy, and a scavenger. Contrast him with the 
song, sparrow of the fields, and you will see what city life can do 
even for a bird. He has lost, his song, is impudent, selfish, and alto- • 
gether a degenerate. While he appears quite vigorous^ it is simply’ 
rush and fuss and fight. His mortality is high, and when you least 
exggsaqtyou find him dead. • 

It ls'oftmi very difficult to secure proper light in the class rooms 
when the ^ool building: is situated in close proximity to tall build- . 
mgs. Either the light will be partly shut off or- the reflections ' 

annoy ancl harm the vision* Foir- the first reason it is a mistake to 
hu)ld too near a hillside. TJnless each child can see sbme part of 
the sky . while .-at, hisdesk^them . .. . ku-.T- 
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- 4^* a J*® 8 ^ )e€n selected,much trouble may be preventedby 
carefuUy considering the location and orientation of the building on 
the lot To those who hiive not taught in schools, these points will 
scarcely appeal in the light, of their real* importance. But the fact 
18 that proper lighting'ef a schoolroom and the usefulness of the 
jverage limited playground depend very largely on the way the 
building is placed on the lot. 

• If. possible, the windows of a schoolroom ought to open toward 
the east or west, never toward the south, and: only in a fe* cases 
toward the north. Special reasons will be given for this preference 
m the discussion of the subject of lighting. It is enough here to 
remark that no amount of afteradjustment can overcome the diffi- 
culties introduced by facing the. windows in the wrong direction. 

• - naos ^ climates the playground ought to be so. exposed to the 
direct sunshine during the school year as to prevent, as far as pos- 
sible, a damp or muddy surface. When the building, is. properly 
pli ed on the lot; the playground is not divided, and at the same time 
the sunshine is given free access to it. 

For these reasons it is best to put the house either on the west or 
iiorth side of the lot, removing it from the street or roadway a suffi- 
cient distance to -avoid the noise and dust caused by passing vehicles/ 








FOUNDATIONS. . ■ 

•",**. is not my intention to discuss technically under this caption 
-the strength of foundations, or, for that matter, the best materials 
to be used. I prefer to assume that the architect and builder will 
eettle all such questions. The one consideration connected with the 
foundations of school buildings which I wish to emphasize here is 
the one architects and builders often overlook. It is this: How can 
the foundations of our brick, stone, concrete, and wooden school- 
houses be so constructed that the walls above ground will not, through 
t^pUlary attraction, convey moisture from the earth and in this Way 
introduce unhygienic conditions into the schoolroom, which are evi- 
denced by “ sweating ” blackboards, discolored walls, rotting floors 
and supports, and that cold, clammy atmosphere most noticeable in 
the morning when the schwlhouse is flrst opened f . 

If i* plain that the. amount of moisture in {he walls will depend 

h biit also upoh the 
ground in^cphtact^with u ih< 

^tion. c> -If- it,l^e|al^ .pos^ble^^uil^^p^^K&M^jc&^ii 4 
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Concrete foundations with good wide footings are doubtless the 
best which can be used and when mode with scientific care ate much 
less porous than brick. But there must be a layer of some inde- 
structible material, impervious to water, built into all basement walla 
and piers, otherwise dampness will find its way into the rooms above. 
Furthermore, this layer, must of course be above ground, must be 
entirely hidden or inconspicuous, and must in no way detract from 
the strength or permanency of the walls. 

It has been found that a thin layer of slate embedded in rich, line 
cement mortar will break the capillarity in a wall of cement, stone, or 
iricks and thereby prevent the moisture from the ground rising j 

above it This material has also the advantage of strength and en- 
durance?*. It- has also been found that a thin layer or coating of hard 
asphaltum embedded in the walls will serve the same purpose and 
will in no way impair the strength of the, walls. These damp-proof 
layers are not expensive, especially if asphaltum is used, and there 
, >s no reason why they should be left out. Even a layer of tarred 
paper on the top of a wall will be of some service for years. Per- 
haps the best method of damp proofing foundations consists in ! 

the use of a thin layer of 1 to 1 cement. In addition the outside of all | 

busement walls below ground should be coated with boiling tar or 
asphaltum before excavatlbns are filled, for this will materially aid 
in preventing the absorption of the ground water by the walls, espe- 
cially during rainy weather, “ Where basements are built this is a 
necessity, if the air within them is to be kept at all wholesome. J 

The figure on the following page will make clear the points hereiu • 
enumerated. 

Not only do rainstorms beat against the outer walls of a building 
and saturate them, especially if they are of brick, but frequently 
caves are not Supplied with gutters and spouts to (tarry away from 
the building the water shed from the roof. When this is the case it ! 

is certain that the walls of the upper part of basements will be satu- 
rated, even thqugh the normal water line is much below all parts of 
the foundation!^ 


The safe thing, therefore, is to provide all school buildings (dwell- 
ings as well) with ‘strong, durable eave gutters, and a sufficient num- 
ber of down pipes to carry off the water from even the hardest rains. 

These down pipes should empty into impervious earthen pipes or 
cement drains, so that the Water will be deliVei^d at a safe distanch t ^ 
Sifg&k : the Wft J.k It is v»y po«P eponopy (to pfc vide gutters and 4- 

pipes and then let the water pour on the ground at every corner of i 
tip housed In flat, damp land where the water line ia comparatively 
neat' the surface of tite ground especial- care is .needed, i have al^ '• ^ 

ready mentioned tlpt schoolhouses situated in the irrigated sections ' ^ 
ofsomeof the Western State* sometimes collapse 
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Ibakw or neair to "the water line, and, therefrom bring up so much 
•moisture as to rot the floor joists and all woodwork in contact with 
the upper walls. While this is expensive and even dangerous, it is 
•the smallest part of the' difficulty. Cold, clammy walls and damp, 
chilly air make thd rooms on thefirst floor unwholesome 'and uncom- 
fortable; Booms so exposed are hard to Ventilate, difficult to warm, 
and a constant menace to the health of the children and teachers. 

Draimffe ,— Sohoolhouses should never be located where It is im- 
possible to. get- a free and easy outlet for * drain through wMch the' 
water line afooutrthe building may, he kept- always below the foun- 
dations .and basement floors. The tiles for this drain should be of 
the earthen sort, well burned so they -will resist decay and' safely bear ’ 
all strain to which they may be subjected. The joints should be left < 
slightly open below and covered for some inches with coarse gravel 
or broken stone. It is a useless expense to fill the entire excavation 
with gravel or stone, for almost all the water finding its way into the 
tiles rises and enters at the bottom of the drain. The only need for 
gravel or broken stone at all arises from the fact that if the soil is . 
sandy or a loose loam there is danger that enough of it will enter the 
joints in time to clog the drain. If the joints are sufficiently pro- 
tected with coarse gravel or bits of broken stone to prevent the sur- 
rounding soil from entering, all requirements in this regard have 
been met. ' Almost no water drops Sireotlylfown to the drain, and" 
especially so if the ground surrounding this building slopes away 
from it, thus carrying surface water away from the walls. This 
' drain should always be- placed- lower in the ground than the founda- 
tions, so that the water line will pever reach the walls for any length 
of time. 

This precaution is absolutely necessary fob all buildings with a 
basement, for Unless the water line is kept below the level of the 
floor of the basemejg, it will be impossible to prevent water from 
rising in il It- is a mistaken notion, and a very common one, too, 
that if a basement is thoroughly cemented, both floor and walls, no ♦ 
water earn get into iti Contrary to the’ belief of a great many people " 
who are just beginning their experience with cement, it' is not im- 
pemofas to water, and under a comparatively slight pressure water 
will' readily find its way. through well set and carefully ma.de cement v vi 
- floors. Unless, therefore, those who introduce basement floors into '■"% 
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indicated. The tiles needed are only such as farmers use in under* 
draining land, and the labor required to put them down ©an be, dong 
^ % any ordinary workman, with the .-exception of the leveling, and 
_ even this requires no expert service in mapy cases. Generally speak- 
ing, such drains save more than they cost. . For when these are 
I properly placed a great deal less care is- required in finishing the 

basement, and often much expense in cement work can b© saved, 
l It never well to run drains under a basement floor, especially if 

they connect direci^ with a. sewer system. In fact, it is unsafe to 
! connect the outside drains with sewers, for the gases and odors given 

| off by sewage will filter through- the ground and -render it unwhole- 

some. All drains then should come to the* surface, or empty into a 
trap, rendering it impossible for sewer .gas to collect in or about 
. schoolhouses. Furthermore, it is wholly unnecessary, even in the case 
of large buildings* to put any drains undeif the building, if drains have 
■ .been placed all around them and deeper than the foundations or base- 
' ment floors; for, since the ground under the building is protected 

from- rains, no moisture can gather there unless it comes from the 
| outside ahd is either forced up by’ the pressure of the water on higher 

ground or pours in from the surface. But a drain outside will re- 
lieve at! pressure from below and ordinary embankments will protect 
from surface water. ’ v . 
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This drain should.be about 6 or 8 feet outside the foundation Walls, 
and if ^th© tiles are sufficiently large and the drain has a, sufficient 
fall to its outlet, the down pipes from the eave $pouts can 'be made to 
deliver their water into them through' solid and thoroughly water- 
proofed metal pipes. In this way alb roof water can.be quickly , car- 
ried away. . Common sense will teach those who undertake this -to 
avoid overfeeding the drain pipes and to make sure the leaves and ' 
soot, Which often gather on roofs in the fall time, do not clog the 
drains. Sometimes in large and irregularly shaped buildings it is 
necessary to introduce laterals into the main drain in order tb insure 
rapid, safe, and complete drainage- of abOutthe school- 

house, but this can be left to. the judgment of the- architect to be 
treated as the exigencies of the situation demand. 
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to maintainiff g~fires,' removing ashes, ~~ald 'pf^armg fuelare least 
disturbing here, while the ducts designed to early the warm air from 
furnaces or steam pipes from boilers, can be delivered into the dash 
rooms more economically and effectively than if they had theie source 
outside of the building.® 

(6) From the point of view of economy in construction there is a 
great saving, for under ordinary conditions at the same expense 
much niore space can be provided in a basement than in Any other 
part of the building. * 

(c) A well-constfolcted basement provided with good means of 
ventilation and underdrainage is one of the most effective agencies 
in preventing the rise of moisture in the wads and ground air into 
the classrooms and: haMs, 

(d) A basement provides the best place for playrooms, lavatories, 
and bathing facilities, when these must be located in the building. 

It gives ample spade for all the necessary plumbing and at the same 
time lenders it easily -accessible. Naturally playrooms in basements 
are to be used only during inclement weather, if outside playgrounds 
are furnished. 

(e) Rooms for manual training, especially iron and wood work, 
can he located in good basements, if for financial and other reasons 
.these can not be furnished in specially constructed buddings or con- 
veniently located-in the same building, above the basement. 

(/) Basements are generally used for the location of urinals and 
closets. No one will say, I think, that this is an. ideal location {of 
them ; but when due care is taken and good systems are correctly in- 
stalled and intelligently kept there can 'mot be very grave , faults 
found with such location. There are some advantages and some dis- 
advantages. One advantage lies in the ease with which they can be 
isolated, another their accessibility from playgrounds, and still an- 
other that children are protected from exposure during bad weather, 
:Perheps the most important advantage, however, is that when situ- 
ated iff basements, by reason of the fact that they, can he connected 
easily, with the beating and Ventilating -systems, they caff be kept 
thoroughly sanitary. Further discussion of this topic will be given 
under' the topic of toilets arid urinals. 

The ceilings of all basements should be' at least 10 feet high, with •" 
not mjore than,jft feet of excavation. jSveh this is top. deep if the 
- , soil is 4aipp affd:tte^gt 9 ®»d-v?afer line lugb, ; Forexample, expert^ , y , 
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A thick cement floor would not keep it oat, though the excavation was 
not gSeater than fe®fc deep. Proper drainage, however, brought 
relief, . ■ ■ 

On ground easily drained and higher than that anywhere in the im- 
mediate neighborhood it may be advisable, for the sake of appear- 
ance and expense, to go a little deeper, but this will have to be de- 
termined by local situations and local needs. 

.If. basement floors are nearer the first-floor Joists than 10 feet it 
will foe-difficult to install the plumbing and the air ducts for heating 
and ventilation without placing them so low that they will interfere 
with the heads of teachers and janitors, and at the same time offer 
opportunity for the children in their* play to hit them “just for fun.” 
It should be remembered that if -air is to be delivered economically 
into schoolrooms there must be large ducts, well protected “from cold 
and with no sharp turns or elbows. The failure to do this has ren- 
dered many expensive heating and ventilating plants unsatisfactory. 
Invariably; if the basement ceiling is too low, sacrifices will be made in 
the inclination and size^ef these ducts, and if not rendered seriously 
defective they will necessitate more power to deliver the air needed. 
And just here it ii well to emphasize the fact that basement plans 
deserve a great deal of study before they have been finally accepted. 
In fact definite plans and .specifications for basements ought to in- 
clude all the plumbing, furnaces, air ducts, etc., in order that one can 
see exactly-wnat the completed basement will include, where every 
appliance, will be placed, and bow it will fit Failure to do this leads 
to many maladjustments which- give trouble from the very start. 
For example, suppose the schoolhouse is to be near a busy street 
whence much dust is raised by passing vehicles. At once one will say 
that no air should be drawn from that side of the building into the 
schoolrooms, and that the basement arrangements must be made to 
meet this demand. Economy and practical sense both dictate an ar- 
rangement of the intake that will take advantage of the prevailing 
wind and hot compel the fait to work agaipet it. It is sometimes a d- 
■.visable' to supply two openings for the intake of fresh air so as to be 
able to use the one best suited to the conditions of the day. Thhse 
openings, as Explained -elsewhere (pi. 100), ought'to be sufficiently 
abotf© the to avoid aifod mrsiMa 
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bright and-fresh. This treatment of toilet rooms, wash rooms, and 
bathrooms is especially recommended. 

Too much pains , can not be taken in placing piers and walls, in 
basements so as to intercept as little light as possible. Frequently, 
instead of a solid supporting wall, piers supporting heavy iron cross 
beams can be used, thereby rendering the bakeinent more open and 
niry and increasing the light. Sometimes arches cAn be constructed 
of brick or concrete, accomplishing the. same ends without) in any 
way increasing the qxpenseor weakeningthe building. | 

I recommend a careful study of all basement plans reproduced in 
this bulletin. Some suggestion at least will be gained from each 
one of them. 
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THB CLASS ROOM. 

The .primfery unit Of a school. building, is the class room, and no 
'definite plans for a building can be thought out until a decision has 
been reached as to the size, form, and number of class, rooms de- 
sired. Since the number will vary to suit local conditions, it is not 
necessary at this time to discuss this point; but the size and form . 
of class rooms are matters* which, ought to be decided in accordance 
with hygienic and pedagogical principles, and it is necessary to 
consider these points rather carefully. . 

The size of the class room for elementary school purposes ought 
to approximate the following requirements; ' 

1. It should be sufficiently large to seat properly from 40 to 45 
pupils, and at the same time have sufficient space left for aisles and 
the requisite furniture and apparatus. This limit as.to the number 
of pupils is based on the theory that no teacher, ought to be asked 
to teach more than 40 or 45 pupils, even though they all belong to 
the saine grade and are doing approximately the same work. Even 
these numbers are too large for. the best work; but there seems to be " 
no immediate probability 1 of reducing them. It is not; at all infre- 
/ quent, however, to find more than 50 pupils to* n . class room . In the 
intermediate grades. One- effective way to make this impossible is 
to make the room of such a size that when the seats for 40 or 45 
pupils are properly" placed there will be no room left for crowiitig 
iij :ny ro "■•e. his seem a,. father' indirect way to prevent oyer-. ' 

£ broking $/£«$&' but' «dl practical “tohobte" kn<$ 

^as, there is more, they are 'likely to be' crpwded in^A room J 

^..;-H,;feet yidCand 'S^ feet long will^ oomforf ably . seat ' this !, number, 
“Stowing topic iwm-for.-tosles, blackbw^ 
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In the District of Columbia the clans rooms in the buildings 
erected in recent yeah* are 24 to 25 by 32 or 33 feet. Ceilings are 13' 
feet high. Such a room Contains a^out 250 cubic feet per pupil, on 
the average attendance of 42 pupils per room. (Report of School- 
house Commission, 1008, S. Doc. No. 338, p. 23.) 

The standard schoolroom of the city, of Boston, Mass., is about 
20 by 30 feet by 13 feet higli, and contains desks for some 50 scholars. 
(Boston School Document No. 14, 1907, p- 8.) f 

2/ A class room must not be so long that a pupil seated in the 
k back of the room will have any difficulty in seeing easily and dis- 
tinctly any ^ordinarily clear writings or drawings which the teacher 
may place upon the board ill the front of the room, or such charts 
and models, as are often used for the instruction of the whole class. 
It has been found by careful experimentation that the distance at 
which a normal eye can easily see well written or printed letters an 
K inch and k lialf high* js abdut 29 feet Burgerstein says: “ According 
to my experience the distance at which a normal eye can see ^script 
4 centimeters high, written rather heavily on a blackboard, is 9 
meters (29$ feet).” He concludes that it would be a good' thing 
therefore to limit the maximum length of n school room to 9 meters. 
(Handbiich dvr Schulhygicne, Burgerstein and Xetolitzky, second 
edition, 1902, p. 116.) 

Burgerstein says in a later book that all things considered one will 
find that a class room 9 meters feet) long, 6. meters (104 feet) 
broadband 4 meters (little over 13 feet) high is about the proper 
size for serviceable use. (8eKM^j^m$XdM9 Slalurund GeUtctv&U) 

, . . 1900, Leo Burgerstein, "pi.' 31.) 

He says such a room will accommodate double benches for 50 
pupils. His reasons for this size of room are normal requirements 
' , . for vision, hearing, and the depth to which light will carry. 

Schmid-Monnard and Schmidt practically agree with Burgerstein. 
’They suggest that the width might be extended to 6J. meters (21 feet 
4 inches). (Sck ulgesund helttpfiege, Ein Handbuch fur Lehrer , 
V'Arzte vnd VertmUung*-Beamtc. Leipzig, 1902, p. 14.) / 

A room of this length will make it easy for a child who sits ih a 
rear fceat to hear distinctly when the teacher at the other end of the. 
I- V. : room speaks in a clear, distinct voice wijth moderate force and natural 
intonation. In the.. .primary -grades, 'especially- :a large part of the 
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faulty articulation. This defect in school work was made dear by 
ho investigations of Miss Wi jtse, who .found poor hearing responsible 
or much laid spelling. (Proc. N. E. A., 1802.) 

It has been found by observation and careful investigation that the 
ordinary speaking voice, such as should be used in a schoolroom, will 
»ot carry with sufficient force beyond 30 feet to enable normal eh il- 
Iren to hear easily and accurately. It is very tiresome to have to 
trive to hear what is said, and (he fatigue resulting from continued 
ffort to hear is harmfully annoying and distracting. Furthermore, 
io teacher should be kept in a schoolroom that makes it necessary for 
ter to unduly tire her voice or waste her time in repeating. An 
overwrought rasping voice has an irritating effect on the children. 



In the length of the room proposed I have allowed " ample room 
>r blackboard workers, for aisles, and for tables at the teacher’s end 
E the room. By leaving an aisle 3 feet wide behind the last row of 
ats the pupils farthest from the teacher are well within hearing and 
eing distance. In a shorter room there would not be space enough 
>r passing ond for work at the board, and especially so if, as it often 
ippens, the cloakroom must be placed adjoining the rear end of the 
ass room. Figure 2 illustrates a room of the length and width pro- 
raedj. with the Jocatjjojj of desks, the width of aisles, and the space 
the teacher’s end of the room. 
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3, The width of the schoolroom, where unilateral lighting is used, 
should never exceed twice the distance from the floor to the top of 
the windows, and where external conditions are unfavorable for good 
light even this width is too great. Most German authorities insist that . 
the width of the room should not be greater than one and one-half 
times the distanoe -from the floor to the top of the windows, and this 
demand is repeated by those already quoted. Naturally the row of 
desks farthest removed from the windows will receive the least light, 
but by grouping the desks as close to the window as sufficient aisle 
space will permit, my^experiencj is that in most parts of pur country, 
24 feet is not too great a width. This will permit ample space for 
40 to 45 single desks and still leave room for aisles, space for the 
teacher, apparatus, and the workers at the blackboards* In case the 
light does not carry well across the room, prismatic glass set in the' 
Upper half of the windows will help very much. However, one must 
not forget that light decreases as the square of the distance increases, 

. and that those pupils removed the greatest distance from the light 
are those* other things being equal, who need most attention when 
matters touching light are considered. Fortunately our country* as 
a whole, is better situated with reference to latitude than most Euro-' 
pean countries, especially England, Scandinavia, Germany, and Hol- 
land* In these countries the winter days are very short and the early 
morning and the afternoon light is dull and* weak. We can get, on 
the average, I believe, better light during the winter season in a room 
24 feet wide with the same dimensions of window surface than the 
Prussians can get with one 18 feet wide. I am certain that this is true 
for all of the southern and for most of the western part of our country. 

. 4. The height of a standard class room should be determined after 
due consideration of several factors. In the first place the item of 
expense should be considered. Unless some real permanent and im- 
portant pedagogic or architectural ends are to be gained, every foot 
, „ saved in the height will reduce its cost much more than a casual cal- 
culati n would indicate. If Ifoe building is to be constructed of 
‘ brick, stone, or concrete, the cost of every foot increases with the 
height above the ground. For instance* if a 35- foot wall is required 
rj;tbe basement and two stories of class rooms, 1 foot more added, 
to each atory would cost niore than a foot of the same wall low$r in 
the! building would cost. The cost yould also be increased! under 
: cew by reason of the need of making Javier walls* 

^ to attd larger duets, for heating arid yentiia* 

fi :^!tibri^-.arid' inure extensive ^ pluinbinjg. Besid^, eveiy foot addled to 
? the height of a class room adds so much more expense in keeping it 
; in repair* and especial^ heating^it.; ; 
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height of the interior walls of a schoolroom lifts the floor of the story 
above 1 foot, thereby increasing the length of stairways and making 
it necessary for all pupils whose class rooms are above the first floor 
to climb that much higher. From the hygienic point of view there 
is no special disadvantage in this for the boys, but it is an added 
hardship on adolescent girls, 1 especially during one week of every 
month for each one. In case of fire or earthquake there is also 
increased danger. There is a loss of time, andjf climbing.stairs is 
disagreeable and tiresome to anaemic pupils, they will frequently 
remain in the class room during intermissions rather than go into the 
fresh air. 

Besides, the matter of acoustics deserves attentiork Echoes are 
very distressing in any public assembly room, but they are serious 
disturbances in class rooms. Other things equal, rooms with tall 
ceilings are more troublesome in this regard than .are rooms with 
lower ceilings ; but, so farjss I know, architects have worked out no 
fast and safe rule which, if followed, will insure the best acoustic 
conditions. Since steel lath has been introduced for plastering, it 
seems that troublesome echoes are more in evidence than ever before, 
and every precaution should be taken to deaden the walls in school 
buildings to prevent this grave annoyance. ' 

Nevertheless, it is necessary to make a class room sufficiently high 
to insure the proper placing of windows, an adequate area of glass 
surface, and the"conditions necessary for suitable ventilation. 

Having considered these points even briefly, it seems to me that we 
shall not err to any great degree if we recommend that a standard 
class room for the public elementary schools of our country should 
be 32 feet long, 24 feet wide, and 121 feet high from finished floor to 
finished ceiling. 


I am aware that the floor surface of this room is a little larger 
than t^at recommended by some recent works on school architecture, 
and that the Height of the ceiling is less than that recommended by 
many, notably the German authorities, but as the result of rather 
extensive experience with a. great n umber of new school buildings 
whose rooms were approrimately of these dimensions, I feel sure 
that this is a safe standard\specially for rooms above the first stoiy. 

Naturally where the area of glass surface, required to light the 
room will be more than one-sixth of the floor surface, and especially 
where a ratio of 1 to 4 is needed, windows whl have to be placed 
higher, aiid hence the ceilings of the class rooms made higlier. The 
decision therefor© asto the exact height of, a class rooin ought to 
depend somewhat oh .local conditions with reference, to the source 
and quantity of light generally available. 

, One of flte ; objections which will . be urged; against making, the. 

■«" ceilings of our' "classrooms 121 -toot in 
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the pupils of air space and, hence make the problem of ventilation 
more difficult. At first thought this objection seems valid j but it is 
hilly .answered when it is stated that children need the same amount 
of fresh air per minute whether they are in a large room or a small 
one, |nd consequently after the initial supply is vitiated the same 
amount must be introduced in either case. - ■ 

Where any system of forced ventilation ’is used, tlio only difference 
there would be between supplying a room 12$ feet high, and one a 
foot higher would grow out of the fact that it would take a fraction 
of n minute longer for the children to vitiate the air in the room with 
the higher ceiling, when the fan was not running at sufficient speed 
to supply an adequate amount-.' This difference is so small as to be 



In rooms where the ceilings are 13$ feet high, and where the win- 
dows run to within C inches of. the ceiling, there is a slight advantage 
if ventilation is to be provided by means of the windows alone. For, 
since warm air is lighter than cold air, there will be a little more 
pressure exerted to drive out the wUrm air where the windows are 
higher above the floor. This would create a slightly more rapid cir- 
culation, especially >vhen outside air is much colder than that de- 
manded in the class room. But this difference in circulation will 
depend very largely on the management of the windows, and since 
teachers can not be depended on to keep the windows at ull times 
properly adjusted, this advantage may not bo realized in a prac- 
tical way. , . 

In- planning buildings for high-school purposes, the size of class- 
rooms may- vary a great deal in order to meet the requirements for 
different-sized classes. Some subjects attract relatively small classes, 

. and it would be not only uselessly expensive to construct large rooms 
for such classes but would entail needless expense in maintenance, 
heating, and ventilation. For example, a class in. fourth-year Latin 
is not likely to be as large as a class in fourth-year English; a first- 
. year class in mathematics will likely demand a larger room than a 
first year class in German, and so on. There are no figures at hand 
that are sufficiently accurate and general upon which any helpful 
^estimate can be made with reference to the sizes of rooms needed even 
■for 8chools°>-designed to accommodate the same numbers of high- 
school pupils. But the classes in high schools Ought not ‘to pe large, 
Especially .in languages aiid mathematics. In literature aiid history 
, h : w**. eoccom^^ ha.- in other subjects; but even in them 

i • ; fiwd 1? impossible .when the number of students reaches 

: ■ In' those subjects where indi vidual daily drill Is needed, the num- 
ber ought not to exceed 20. 

.• By referee tp..tl- loor plate of the high school for Columbia, 

Ter n . ( Flutna' 1 it • *I'R- Ad in A.. • ■ A ^fT .-'OAiam'-.'f . . ..iy*' - 
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“!“«V VOr # iety in V‘ es ^ f ^ ecl «-« rooms; but the pre- 
t ,.*t T™, for r0jr " ar rwi,a,ioi ‘ rooms nr® 21 or 22 by »4 

' f°° r ^ anS ^"1 Art hitect8 Cooper and Bnily show the 

prevailing dimensions of class rooms of the Malden, Mass hiirh 

whoo to be 2« by 32 feet. ( Figures 3 and 4.) This latter buildup V 

Sirr: 1 v ,mpik *« « '*>»n 

U. of the other floor plans for high schools reproduced, it will be 

' , ^ at . v » r, «**y >n Size of class rooms Jirevails. (ienerallv 

speaking, however buildings designed for. ,,ot more *1,,,,, 3M or 
lOO stu.lents show less variety in this regard than those designed for 
larger numbers. This could have been anticipated on the basL oj 
pnutiml demands. Elective course.*, and increasing emphasis on 
sciences, English literatim., modern languages. „,ul „ „ merehd 
minches have broken up all first, second. S,cfespe<.iallvMh nHn 
fourth year classes into smaller groups than was formerly the cZ ' • 
Hem again, then, architects and school boards must consult teacher^ 

J* study curricula and class registrations in onler to p Z™ 
m nen.ly and econonucally. The class rooms „„d .citation rooms 
of high sc-hop s can not be standardized in regard to amount of Zr 
space a* can those for elementary schools. ■ - 


SPECIAL ROOMS. 

°r« ,>epinS 1° n, “ ke p,ans for * I’uilding for a high 
certH,,, definite and peculiar demands *t«re l,i„rin the fare 
He sees at once that even, high-school building ought, in addition 
to «>i dinar* classrooms, to contain laboratories for the sciences rooms 
for manual training, drawing and art. library, offices, and esiwciallv 
an assembly npm. If he is more ambitious he would like to include 
m he basement or some more convenient place, a room for cookim* 
and serving luncheons, bathrooms, and a gymnasium. 

t is a fact that these lutter demands are growing ones, and that in 
ihe.nenr future they will take their places -as rightful and helpful 
agencies iq every well-equipped high school, not, to mention the 
At pr * se " t ’ ho "' eve <not every community can 

whieli^ W . h r “r* !■ necessary to offer some plans 

ff a > ude on y . tbe bar f necessities, while others will be 

fZ? n r i.^ r ° mm f ,t 'f al ? ,e fthd Wil,in S to meetall Legitimate 
needs. It will be in order then in this connection to set forth the re- 
quirements of ti high-school building with reference to these special 
rooms. 1 ; 


• For dttalM dMcrlptlo* of tbl. ImUdln*. Appendix n. page no. .ITT .1 

- ' ■ 1 ‘ , - C _ . ■ ■ -• ■- ' • ' . y. 

•t- y ■, ^ ^ V . l ‘ \ " > ! 
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* PHYSICAL AND CHEMICAL LABORATORIES. / 

The time has passed, in the history of education, when it was 
thought sufficient in a course in physics or chemistry for the teacher 
to set lessons in textbooks and do the experimenting himself in the 
presence of the class. There is yet definite need for textbooks, but 
we have learned that unless the pupils take hold of apparatus and, 

. under -specific direction and wise guidance, perform experiments 
themselves, we can not hope for any lasting interest or thorough 
understanding of these subjects. 

It becomes necessary, therefore, to plan to give each student study- 
ing either or both of these sciences room and opportunity fo^ indi- 
vidual work.* Furthermore, as a laboratory equipped with tables, 
gas pipes, water basins, microscopes, balances, etc., can not be used 
conveniently a lecture room, where the class may meet to see ex- 
periments of a special sort, to discuss them and to compare their owrt 
results with certain principles enunciated in the textbooks, a science 
lecture room is almost a necessity.- lienee, at least, five rooms are 
needed for these two sciences ; a laboratory for physics, one for 
chemistry, a common lecture room, ahd two smaller rooms for storing 
apparatus and chemicals until needed. In a high school where one 
teacher is expected to teach both of # thes£ sciences one supply or 
apparatus room of ample dimensions and of prdper construction can 
be made to* suffice. This is true only on the condition tlmt some 
isolated part of it be set apart for those chemicals which might, by 
their presence in the same room, be deleterious to certain pieces of 
physical apparatus. But it is always better t<v.have a separate room 
for. the chemicals, where they may be carefully and systematically 
'placed and rendered less dangerous to both apparatus and the build- 
ing as a whole. ' * . 

Suppose, two supply or apparatus rooms can be provided, how 
shall these, the laboratories, and the lecture room be best arranged 
yith reference to each other In the first place, the question must 
beMusked : Wftere shall these rooms be placed, on the first floor or on 
the second, if a two-story building fs plannecht There are advantages 
and disadvantages with either location, When a chemical laboratory 
is placed on the first floor there is "danger that the fumes, and odors 
from the chemicals used in experiments may . escape into hallways 
and adjoining rooms, rendering it difficult to keep the air fresh^gnd 
gure.;^ it 1 i$, hetterj asfar to ^ *‘slp|i5lMd : . ’ 

> ihe fee recitation rooms, and in this; way make it necessary 
;■ ps little a r^ible f 0 i most rf the itude ts to dimb thti stairs olften, 

. foritmust> be remembered that at least three-fourths of the recita- 
tions of ^ high-school t course are held iri ^ ordinary classrooms. In 
" *itisfar dURftult tq%tP^riy vei^ chemiej 
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laboratory on the ground floor than it is on the second floor, which I 
take for granted i^next the roof, for I am convinced that no school- 
house should be built higher than two stories; all those going beyond 
Ibis limit introduce many difficulties and dangers merely for the sake 
of economy. No chemical laboratory can be safely used unless ade- 
quate precaution is taken to carry off the fumes and gnses generated 
during experimental work. And these ventilators must extend to. 
the outer air above the building. IVhen the laboratory is on the 
ground floor these ventilators have to be placed in the walls, and this 
either makes it necessary to do the* work close to the walls or to make 
sharp angles in the ventilating dncts so that they can overhang the 
experiment tables in the center of .the room. If the ventilating ducts 
are placed in the walls and the experimental tables arranged next to 
the walls, it is almost impossible to arrange sufficient work room 
with satisfactory light without undue expense. If these ducts are 
bent or elbowed so ns to- open above the central parts of the room, 

• where the tables should be placed, they are thereby rendered far less 
effective on account of the great retardation of the movement of the 
nir dne to the friction in the crooked and longer ducts. On the other 
Imiid. it js much easier and less expensive to supply proper and safe 
jilumbing for a chemical laboratory situated op the ground floor. 
Gas pipes and water pipes can be easily carried into the walls to the 
second floor and be brought through the floor at the proper places, 
but it is more difficult to place the waste pipes and render them safe 
and hygienic. But aside from these difficulties of plumbing (and 
they can be readily overcome) and the greater instability of the upper 
story of a building, there is no reason why the Second floor should 
not be preferred for the physical laboratory. . The light is usually 
better, and the opportunity for many disturbances is reduced. In 
delicate experiments where jarring or shaking movements are trouble- 
some nnd disturbing there f is a real ‘difficulty. But, generally speak- 
ing, there is little or no real need for such experiments in a high- 
school course in physics, and, judging by the growing- tendency to 
eliminate them, they will shortly lie left to the college course, where 
they belong. 

All things considered, I am persuaded that physicnl And chemical 
laboratories are better placed On the' second or top floor than oh the 
first. Doubtless .this will riot hold -good for all conditions, but in the 
majority of cases it has proved wise to arrange them in this way. 

•'** .^ er6 I) 088 *^ tc lave a eparate building of one story devoted " 
to the mces, then, of course, what has been said would not apply. 

It would be an ideal arrangement, as far as* laboratories gb, to sepa- 
rate them from the main building; but usually. on account of lack of 
space ;and becau^ of the increased cost of suoh rpoms, they are. " 
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the expense of heating, ventilation, and plumbing, as well x as initjal 
cost in the room provided. • f ' - 

So far it has been assumed that Wis best to have the physical and i 
chemical laboratories on the same/noor, and if possible in the same 
-part of the building in order to m&ke the lecture room serve for both, 
and not to be far removed' from the apparatus or supply rooms. The 
following cut will illustrate what ^benlsto be one of the best arrange- 
ments thus far worked out : & 



This shows these laboratories occupying the same* wing of a build- 
ing with windows looking toward the east.* They are supposed to*be 
on thte top floor, and are adjusted wi^h, reference to the apparatus 
* rooms and a common lecture room. It will be understood that the 

lecture room Can be built tyith an inclined floor' sloping away from 
the window side down to the teacher’s table. This plan is somewhat 
objectionable on account' of the necessity of . the teacher facing the 
light, and also oil account of the pupils having to write somewhat in 
their own shadows, i. e., with the light behind them, but it insures 
. good light on the apparatus toward which both pupils’ and teacher's 

: • eyes will in the main be directed. The students will have qpm-, 

• paratively little writing to do in this room, for in proper work^ the 
time, will be in the main given to observation and discussion,, and 
f • . what writing they will have to do will be limited to a few notes and r 
;< • drawings. ' a r . . 


!•; 




As to the teacher’s position toward the light, it may. be said'that 
his table can be adjusted on the track designated, so as to give him a 
position to one side of the front of the room and in this way relieve 
' * him from the necessity of facing the light directly. Then, too, if he 
fishes to spend a greater part br all of the houj in lecturing* he can 
^^^nd^^e ; -aids' still further;. > ,. • . 

ing can be readily obviated by Introducing flight into the lecture 
rbom^and ihis ) methc4 setyhB to be growing in popularity heavy 



m-v 


SPECIAL BOOMS. 


29 


time offers the least difficulty with shadows. However, it is some* 
'what more difficult to darken the room for lantern work, and .it also 
f introduces difficulties in obtaining proper architectural effects: and 
efficient ventilation* where mechanical peans of ventilation are not 
. provided. But these objections can be overcome, and skylighting for 
a science lecture room seems, on the whole to be the best. 

The track mentioned above and indicated in the cut is of light 
rails laid flush with' the floor so that the teacher’s tables, properly 
equipped with wheels, can be run from the apparatus rooms into the 
lecture room with the apparatus alf iirplace* and ik the close of the 
lecture can .be run back into the apparatus rooms to discharge the 
apparatus not further needed. This arrangement will save a great 
deal of the teacher’s time and mtfl^ it possible for the room to be used 
immediately for another lecture 4 or for any other purpose. It will 
enable the teacher to prepare for an experiment the day before with- 
out appropriating the lecturWoom. It will save not a little breakage,' 
insure better order in the supply rooms and better care of the appa- 
ratus, because tlie* pieces used can.be taken from t her table and placed 
• directly where they belong or, vice Versa, they can be’ lifted from 
their places directly to the table. • . 

This arrangement oi Science rooms is an adaptation of one I saw 
in the ^pform Gymnasium in Berlin and which was recommended * 
highly by the science master; * 

It wiH be noticed that .the track extends entirely through this 
qyhole series tff t rooms and cat! bfe utilized for collecting and replacing 
apparatus in the labo»atories,and transporting them to and from the w 
storerooms.*^ This, again, wijl save much time, especially in supplying 
the demandis'.af the workers iq the physical laboratory. If the track 
is laid flush with the' floor, and the side grooves made only deep 
enough and wide enough to admit the flanges of the wheels, 'the rails 
will not interfere with the use of that part of the room* and will be 
in no way objectionable. . f* 

But if for given reasons it seems best not to* extend^ the track * 
thfough the laboratories, it can, of course, stop at the outer doors of 
the supply: rooms and be used only for carrying apparatus to or from 
,the lecture room. It seems wise, however,, to lay* it in the physical 
laboratory, on accouirf bf the frequent changes *in the apparatus 
needed in a cours* ^Experimental physics. * 0 x.'. / 

Awindw from#ach supply^ ■ 

has beep mdici^ed to farther aid; Atutf- 
ana 'materials to the laboratories. The shelving and cases iri these 
rooms can arranged to suit the equipment, and pught to be sped- 
fipd by the ******* or the principal -.of the school; /; It is beti ' 
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vent the entrance of much dust. If sliding doors%)uld always be 
>. relied on, it would be better to use this form of door , between the 
lecture, room, supply .rooms, and laboratories, but since they are 
usually troublesome, wide swinging doors are indicated, to be set to 
open away from the apparatus. • 

' the lecture room there should be a switchboard and water con- 
nections, as indicated- in the figure by “W”' and “E.” These could 
be placed next to the wall or in thf all were it not for the fact 
that when connected up with the apparatus on the table the wires or 
water connections would be in the way of the teacher while, at work 
at the table. . It seems best, therefore, to make a permanent basin 
with all necessary plumbing at one end of the table when it is in* 
place and a switchboard at the other end. These, as shown in the 
cut, ought to be in front and j ust clear of the edge -of, the table when 
moved along the tfack. These permanent fixtures can be boxed in 
and made to be. covered so as not to present ahy danger or untidy 
_8ppearance when the room is used for lectures in any other subjects. 

- , In fact, they can be easily finished so as toV transformed into stands 
from which a/ lecturer may read, or upon which books can safely rest 
' With this arrangement they will be out of the way when not needed 
and ready for immediate use when required. ‘ • 

Jhe wall space between the doors into the hall can be used for a 
blackboard. It is best to set_it 4 feet above the flopr and make it at 
least 3* feet wide. It should be of slate/glass, hyloplate. or cement 
of a good -grade and set as near.flush with the wall Surface as pos- 
sible, -m order that a white curtain may be pulled down from a rollih- 
fastened against the wfill c^ose to -the ceiling. The purpose oTflfis 
curtain fs to furnish, a surface upon which lantern projections? may 
be thrown. The stereopticon or projectiscope can be used to ad- 
.vaptage not only in the sciences, but in history, literature, and art.' 
To this end a small, level platform oilght to be constructed near the 
side of the room next the windows, from which lanterns or like 
apparatus can^e used. This suggests proper electric wiring for'light 
-and provision for thoroughly darkening the room. Amkjusf here 
let it be said that a little forethought and definite planning will save 



" T ' ■ 011,1 « tne ngnt places with prae- I 

; ticajly no expense. This Wjjl always be ready and save much annoy- ‘I 
ance; .The seatsr in; this rwm shtraljd be of the opera type, wltSttro ' I 
fe ? v,;;': K ais le s in the eeiitrai part and one,on each Aide. There should be two I 


males in the centra^ part and one-on each Side- There should be two 
doors Opening from this room into the hall, as indicated. This - will 
prevent crowding, save-, time, and make it possible for the room to 
for other classes even while. '* ’ ‘ • 
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If the windows, in case lateral lighting is used, are placed 4 feet 
above the main-floor level, the rear of the inclined floor will not 
seriously obstruct the light, -for 3 feet rise will be ample to insure to 
each student a chance for unobstructed observation.. It is needles? to 
- sn . v ** int ^ ie location, of the electric or other lights^ permitting the 
use of the room at. night, is a matter of importance, but must be left ' 
to the architect aitd the principal to work out. 

Floors. The laboratory floors, especially on the. chemistry side, are 
matters of rather serious concern. Cement is heavy, expensive, and 
Iwth hard and cold. But it is cleaner and safer than wood. It can 
be scrubbed without harm and can lie replaced without serious dis- 
turbance when worm Perhaps the best floor that coil be constructed 
for n chemical laboratory- is that mode by laying hard-baked ghw *1 
tiles in cement. These tiles when of good quality are nonporbus. 
nonabsorbent acid proof, and are easily cleaned. They are durable, 
and when planned with due respect to artistic effect give to the 
laboratory a clean, neat, and wholesome appearance. A laboratory 
in which this material is /used for the floor is rendered still more 
artistic and aseptic by using the same material for wainscoting. 

This material is rather expensive when considering the initial cost, 
and consequently will be used sparingly save in fireproof const ruc.-’ 
rio n^ an d in those wealthier communities which can afford the best. 

In the long- rnn-$uch a floor is economical, for it is easily cleaned and 
lasts indefinitely when properly set. ’ 

•Another form, of floor covering consisting of cement and* broken 
,bits of marble mixed evenly and then polished to a level surface has 
beep used, blit, this is subject to injury by acids, a yd is both hard and 
cold: Some builders have used a ^ood quality of .cement, and with 
due precaution such floors have proved fairly satisfactory. Tliev 
are, hoxvever, porous, will in- time stain and discolor, and will also 
suffer from acids. . ’ • \ 

*^When any of the fireproof floors are used it is weH fc> surround the 
work tables with some form «bf linoleum to protect the feet of the 
students from the cold floor an£ to lessen -the fatigue incident to lon» 
standing on a hard surface. ® 

jlf wooden floors are used in a chemical laboratory, they should be - 
protected by wax, paralfin, or Some such material. Wherever 
finances- will permit, and especially in a brick, stone, or concrete , 
building, the use of tfle .floors isfstrongly recommended! / . • ' \ ’ ■ 

Floors made of, asphaltum. are recommended by Professor Gill 
But, ns he remarks, “ therl is dinged that heary tables, chairs, etc., ’ 

Vj into the asphaltnm and thus render them of unstable balance ‘ 
and out of level.” This, he suggests, _may be partly overcome by 
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must be laid on the top of a close-fitting underfloor and separated 
from it by tarred paper, asbestos board, or some form of steel lath. 
In every case where a laboratory is on the second floor all possible 
leakage from water pipes or basins must be prevented, and this is best 
done by taking care in const ructioil. 

Doctor Baskeryille, of the College of the City of Ne>y York (Science 
n. s. 28, p. (>G5 f.), says: . ■ 

In my opinion, the bent material for floors which has been put forward is Unit 
which Is known as lltUoplant, devlscn! by Dr. W. U Dudley, of Vaudeititlt Uni- 
versity, It Is wiwiititilly a iNinitfinetl sawdust-sand floor, , with a magnesltt 
-cement. TUIb flooring inny be -laid In auy length and In one piece - aud offers 
many desirable qualities. The baseboard uuiy be made as a part of this floor. 
There are no cracks. The presence of Jhe sawdust allows of Its eximnslon and 
Vcnitmctlon with changes of tenqierntiiri* mui the coating of iturafflu over It 
prevents Its rowing or napping, which arc objections put forward In opposition 
to sawdust. It may be tinted, itollshod, washed, or scrubbed. It can be re, 

* palm! without haring cracked joints, and, furthermore, It allows nails and 
screws to be driven ftito It In much the same way as wood does. 

When it comes to a consideration of the material to be used for the 
tops of the laboratory tables, a more difficult problem must be con- 
fronted. It is without doubt true that all, or nearly all, of the older 
tables used for this purpose had wooden tops; and as a result of habit 
in the making of other tables oak or some nj^re expensive material 
was used and finished with much care for appearance’ sake. But, as 
all who have worked in a chemical laboratory know , it is only a mat- 
ter of weeks until such tables are blistered, stained, or discolored until 
they are unsightly, and it seems unnecessary to use expensive lumber 
and, go to the trouble of polishing and varnishing it, as is done with 
furniture in general. Oqpd, clear pine, free from pitch, is about as 
serviceable as oak. Naturally, there is some danger * in the -use*, of 
#ood, but: it causes less breakage of test tubes and beakers than almost 
any other material used. It is not so cold as glass, tile, or slate, and 
hence does not endanger glass apparatus as much. 

Theoretically, plate glass is the most satisfactory material for table 
tops, for.it does not stain, is easily kept clean, is nonabsorbent, is not 
affected by acids in ordinary use, and from the standpoint of wear 
is d Arable The only objections of serious importance that can be 
'offered against the use of glass for this purpose are that it is cold 
and hard and is liable to crack from the. heat reflected from the bot- 
tom of vessels heated during experimental work. This latter is such 
; a , seriop objection that it seems wise, to caution against its use. , It 
; : ;\ha$h& l in use in -the laboratory of the San Diego High School, but 
* thft teacher of chemistry there says he would prefer wood properly 
beated. • " + ' . , . " • V ■ ■ ' 

In the high school at Seattle, “ opaline.tiling ’’ has been used for 
eight y^rs and has proved tojw eawly cleaned and attractive, but bj 
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beginning to crack and chip and will have to be replaced! in' a few; 
years. Mr. Muller, the teacher of chemistry in this school, writes’ 
me that he would prefer wood properly treated. 

Mr. Fischer, teacher of chemistry of the McKinley High School of 
St. i/ouisysays that his table tops are ma<le of “ artificial stone,” and 
tliat he has found no objection to this and prefers if tojany other 
^material. This is one of the best high-school buildiijgs in the 
country .and this opinion of its teacher of chemistry ought jo and will 
carry much weight. : * \ • 

Professor dill says: \ 

the tops of InhoriitoiT desks or tables tlio following woods tiiive Item 
found to alve Rood satisfaction,: Northern pine, \yhltewood, cedar, and Cali- 
fornia redwood. These may be finished with equal parts of linseed oil nud tur- 
I icnl I no. or better, filled with aniline black made In |bc. pores of the wood. 

It may be added here that sugar pine is an ideal wood for table tops 
. for laboratories, for this wood does n&t readrjv warp, can be bad in 
boards wide enough for a full top, and so will i leave no cracks, it does 
riot splinter, caji be pinned easily, readily takes tile stain and fillirig 
noted above, atjid is not heavy. Unfortunately, the great trees from 
which such dumber is made are, rapidly disappearing, and therefore 
the lumlier is comparatively expensive. 

Mr. Lincoln ,‘pf the Technical High School of Sprinerfield, Mass., 
writes me that fije prefers wood as material for table toplror beginners 
in chemistry' on 'account of the danger of increased breakage with the 
use of harder s.urfnces. but personally prefers white glazed tiles if 
they can be laidilso that they will not buckle. When wood is used, he 
prefers soft pinl^ treated in the following way, which is the same ns 
that recommended by Professor Gill : 

ItoTipt fur treating tug * «/ UiburaUirti table*. 

Solution J : ' : 

100 grains ant II pc hydrochloride, 

40 grahis aimu piluiu. chloride*.. ■*' .■ 

650 grains water. * . ■ 

Solution 2: | 

100 grains copjjer sulphate. 

50 gra bis potnsjklum rblorate, 

615 grains wat$r. 


Apply solution 1, *|et it dry, then apply solution 2 and let It dry* Do this three 
times.' . j - ' . ■ * - 

During thls procejss the" color changes front green , to black. The table top « 
then washed with boi #cmp solution, allowed to dry, then rubbed down with 
vaseline* After thty Inst the color of the table top Is a soft deep black.* u 

The tables tre&tejjl as above have given very good service. They are wiped 
with a damp cloth each day after the laboratory work Je over. 

WMs .— In a (^emical laboratory it is important ;hat h( valls bc 
» constructed *ha« the aaterial, composing tb&nwil | net$ 
M088*^U-*-f4 •*> > .^3®! 
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disintegrate as a resuft of the acids liberated in experimental work; 
.Ihe ordinary poster walls are very unsatisfactory, for this dis- 
integration begins quickly and not only bitten, the floor but causes 
the room to appear untidy as -a result of the rough and striniry an- 
- "pearauce of the plaster. In laboratories where any quantitive work 
is done this fulling material will vitiate results and cause much 
* , ,e : In MH,ions of the country where earthquakes occur the 

plastering so affected is likely to fall ami is therefore dangerous 
The.saine »4rue in the event of fire. The use of cement instead of 
ordinary plaster is followed by similar troubles. 

As I have already said, hard -glazed tiles lire clean, 'durable, neat, 
and acid proof, and when carefully selected and wall set are easily 
cleaned and are also attractive in-appearance. Glazed white brick is 
still more to be.ilesired, but is expensive and for inner walls adds 
considerably to the strength necessary in 4he building. Unglnzed 
bricks may be used, but need to be covered with an acid-proof white 
ur cream adored paint. Prof. Gill recommends for sueji purpose a 
pamt made of ‘-sublimed lead (PhSO,), barytes, or zinc whiter 
preferably a mixture of these in about equal proportions.*’ 

On the whole, despije the added danger due to the inflammable 
natenal, a ceiling made of well-seasoned pine or maple,. carefully 

7 th ,r ‘ e lK>anls not ,m,re ‘ban three inches 

Tdanti 1 , ""V? ‘ re,Ued " i,h " Cid -P«*>t paint, reems best 

adapted to a chemical laboratory for high schools. This is, in its 

initial cost, more expensive than plaster, butjn the end it is cheaper 
and much more satisfactory, 1 

W here piaster must be used “ white' plaster, which has been give 
, iree coats of qcnl sulphur-proof paint, a combi nut ion of lithophoSne 
nml zmc ox.de, has proved satisfactory. All jnetal ware>«S i s 
likely to be exposed to any fumes whatever in the labprfWy should 
lie painted with an acid-proof paint.” i 

In the plan presented to* indicate the prepeTwrangement of the 
science rooms, it will be noticed that thsMibrnTaisle is afongdhe wall 
away from the windows, and alon^STnick laid in the ffoor. The 
4abres m the laboratories onghtio be placed at right angles to the 

This W ° rk spaces a,,d P ,,,mbin S on each side. 

This will insure good light and better-classification of the workers.' 

The secondary aisles between tables can be made ’as wide as space 
will permit; but they should be at least 5 feet P 

Further discupmon of the arrangement of i^ence rooms; seems 
unne«aaary, for imp fnt and plumbing ire mattere which school 
authorities must settle for each individual case. This forth*- point' 

•S: e ^ h V° ** ^ Ph * S |f ed: 11 “ ft 8eriou8 n>onaoe lo the health 
4he scents to work in! a chemical laboratory which ‘is w* provided 

i A *•-->’ ■* 
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pure and clean. Therefore, directly above the tables upon which 
the experiments are performed duds shwild be placed to carry off 
the gases liberated in the experimental work. Jn small laboratories 
gas jets kept burning within die main part of the duct will create a 
fairly good draft and in this way help to keep the aif pure- But 
in a larger room where many students are engaged land the system 
of ducts rather complicated, it is best to place in the pipe between 
the roof and the ceiling a small exhaust fan with an electric motor 
attachment to be run during the laboratory periods. This fan must 
lie firmly bedded so as not to jar or' buzz while running, ond the- 
branching ducts must be as free as possible from sharp angles, and 
air tight, between the openings above the tables and the outer air 
above (he roof. t ■* r 

AS8EMBLT tiDOMA. . 

♦ * ■ 

r The assembly room, or. aula, as it is called, is the center of school 
life for a German gymnasium. It is the place of all places in the 
school where artistic and even lavish decoration- is t)ie rule. It is 


the historic remnant of the days 


used, as gathering places for stiubnts, and it Has .retained some of 

tliA MolS/MAt... l .i i r i . * » v s * _ 


the religious atmosphere of those 


when churches and chapels, were 


bygone dav$ Thcvigntljer here 


for music, for worship, for lectures, for counsel, or for aame celebra- 
tion. Stained^glass windows, beautiful mural paintings, tasteftil 
pieces lof^tftuary, and very frequently a pipe organ attest the filet 
that'-'tfiis room * 8 designed to be used for important educational 
rposes. 

I shall never forget the pride exhibited by the director of’ the* 
aew gymnasium in Wittenberg, that quaint old Saxon town where 
the mighty Luther and-the-reholarly Melanchthon wrought. ‘when he 
took 4i small party of- Luther enthusiasts to the aula. There in the 
rich subdued light, streaming through beautiful stained windows, he 
showed us a .magnificent -mural painting of Luther before the Diet 
at \\ orms. * It was a piece of real arty painted by one of the best 
artists of modern Germany. It represented this historic scene, the 
most dramatic, of Luther’s career, in a Mriking way, and this would 
of necessity teach, a lesson in courage for convictions as no other,fea- 
.ture of the school could teach. It was by far the best room in the 
building, and was built, kept, and used for the social, religious, knd 
artistic unification of th< iife of those' German lads who were fortu- . ■ 
nate enough tor attehd foisichool. But sudt an aula, f^ua inade- 
quately described, is not thee* rtiojn but the rule in the higher 
schools of Germany. The: Germans nn^rstand^he social, ethical, 
and artistic demandgof yqyth,and strfive to meet their needs.ip part 
through die use of muac, lectures, oelebrati is, a d as^blie* ! one •> 
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We are making rapid progress in supplying assembly rooms for 
both high schools and grammar schools, as will be seen by reference 
to the floor plans 'later presented.. The illustrations herewith pre- 
sented should arouse our pride, for they, are as beautiful and com- 
modious as many of oyr best theaters. But for our smaller aiM 
-medium sized high schools, we are not yet demanding what we should 
mjhis regard. It is earnestly hoped that the illustrations here re- 
produced will serve to stimulate to further efforts to secure for all 
schools this much needed and very- helpful agency. * 

, There is no desire (o overestimate the need of assembly rooms in 
the American public high school, but I believe there is no country in 
the world where the need of social unification, artistic refinement, and 
cooperation is more pressing than in our oountry, under -pur form 
of government. Loyalty, to athletic prowess is a good thing, but there 
is need for a deeper, more fundamental loyalty to school, to scholarly 
ideals, a-nd to the cqpimunity; and an artistic assembly, room wiil 
greatly contribute to these ends. Every high-school building, then, 
ought to be ibuilt to ^neet this need. In addition to the uses above 
suggested, if will be a great stimulus to boys and girls in the grades 
if they^also ?can occasionally share in the use pf these rooms. I be- 
lieve wise supervision of city schools demands closer contact between 
the childrep of the grades, especially the upper graded and those of 
the high school. It would be a powerful stimulus to many boys to 
' endeavor to enter the high school if now and then they could get a 
peep into the lal#ratories and assembly rooms of which they some- 
times hear hut which they rarely or never see. Moreover, around the 
school, as h*> been suggested, are gathering many organizations for 
social serviceHooking to immediate help in practical citizenship. An 
assembly room, properly and tenaciously guarded against those who I 
have selfish ends to serve, can become the rallying point for the gen- 
eral educational movements in the community. Such use of a school 
building will not desecrate it, and can, if wisely directed, be of great 
service in connecting school work with the real and- vital problems of 
the community. 

Haying said so much in general, and these arguments are often 
needed to convince those in authority of the important of supplying ' s 
an assembly room, let us now turn to the actual demands of con- 
struction. 

* ■ The first question to consider is its location in the building. The \ 

prevailing practice m the older buildings was to put it on the second 
floo*, but this I' believe is passing away, for surely the first floor is 
a better place. This, location saves much wear on the building, in that 
it enables large audiences to gather .without threading hallways or 
climbing stairs. It makes it easier to start the day’s work with an* 
assembly , and in this way gives opportunities for announcements by 
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the principal, for the inspiration of song, readings, or short’ ad- 
dresses. It is safer in case of fire, permits of easy entrance from 
the second floor to the gallery, allows ample height for the stage and 

or the ceiling above the gallery without interfering with a uniform 
scheme for roofing. It insures a safer and stronger building for 
large audiences, and gives a better opportunity to properly heat and 
ventilate it. By. thus using the height of two stories, the floor of 
the mam room as well. as that of the* gallery can be inclined without 
interfering with nnv otlmr part of the structure, and extra exits can 
lie arranged with little expense, nnd without marring the architec- 
tural effect of the building as a whole. This position will also have 
the advantage of the wider hallways and exits below and will thus 
avoid crowding in the halls and on the stairways. If situated in the 
central axis of the building, nnd opposite the main entrance,. it will 
.give a unity nnd dignity to the interior, not possible when on the 
second floor. The floor plans and cuts herewith presented illustrate 
the arrangement of the assembly room for _n large building and also 
for a smaller building. 

Such a room must lie provided with a stage of ample proportions. 

I .pon Mins stage the young people will gather on graduation dnv to 
receive their diplomas; from it they will give their plays, choruses, 
and recitals; from it they, can hear lectures nnd concerts by visiting 
talent;. and in many ways there will be need % a roomy and safely 
built stage. There should bo dressing or retiring rooms at both ends 
of the stage and on the same level with it. 

All assembly rooms call for ample light, and the stage should have 
windows, but placed so high that they can not be seen by the audi- 
ence. In large schools, there should be a gallery so constructed as to 
require as few supports from the main floor as possible, and built 
with due care for the demands of acoustics. The lighting of an 
assembly hall is an important feature in its usefulness and should be 
given careful consideration. If, as has been suggested, this room is 
placed on the central axis of the building and on the ground floor, 
light can lie had from both sides, above and below the gallery. 

In village and country high schools there is as much or more need, 
comparatively- speaking, for assembly halls as in cities with more 
pretentious buildings, and yet under the -tress of financial conditions 
they are often eliminated from the plans for the smaller schools 
The accompanying floor plans for a small buildinglW 6) were 
drawn with this difficulty in mind, and the hallway has been widened 
so as to serve both for a passageway and an assembly room. . It will 
be observed that the hall is shorter than the wings of the building 
arid ends in-<a raised platform or stage, which can be cut off by fold- 
ing or sliding doors and used as a library, principal’s office, and a : 
stage. An open fire in the center will make it attractive from 
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within the office, and also from the assembly hall. It will -be noticed 
that cloakrooms are connected with each room so as to keep the hall 
clear. Movable chairs can be used and quickly arranged when needed 
and crowded together when a tvider passageway is needed aiofi<r the 
sides or across the hall to facilitate the movement of the students 
between recitations. Provision can easily be made in the event that 
this room is needed for a study room. The ceiling of the assembly 
room is high, is finished to show the timbers, and is lighted from 
above. lam indebted to Mr. Bernard Maybeck, architect, Berkeley 
( aJ., fordie drawings. This building can lx* built of wood, plastered 
on the outside or shingled, or of brick or stone. It doesnot readily 
lend itself to a painted clapboard construction. Itj should be made 


n 



hU " *' IMau for a J ,,Kh achoo, *. w > nrran^d that the hall mav wm* aa an' 

assembly room, with the mala office as the stage. 

\ ' 

to blend with the landscape, and when covered with vines will make 
a charming village high school for the'nccommodation of 75 tto 100 
stuQ6i)t$< • 

— 1 >_ 

FLOORS OF SCHOOL BUILDINGS. 

That part of the schoolroom which receives the roughest usage is 
the floor, and when laid improperly and of poor material is both 
insanitary and very difficult to' keep in order. Perhaps there is no 
part of a school building which.has so much to do with the general 
sanitation and neatness of halls and class rooms as the floors, and 
surely no part requires so much attention. . It’is a great mistake to 
. h>£gWdly in expense when it comes to the material for floors, for 
in the Ad good floors are much less expensive, when considered 
nwrely from the point of view of length of service, than are poor 
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ones; but good floors are also less ex|H*nsive to keep in order and 
will save much janitor service. 

It iff proper, then, to ask, What are good for school buildings? 
and how are they constructed! 

In the first place there should be, in those buildings not fireproofed, 
double floors in all schoolrooms, es|>ecially in those situated in the 
first story. This is important for several reasons, but chiefly to 
prevent the inflow of grotind air and bad odors from basement * 
(See the section on the Location of a Schoolhouse.) The first or 
under set of Imards should be rather narrow and well masoned, but 
may lx? made of any durable wood and left rough, though of even 
thickness. They should be laid diagonally with the joists and made 
to fit closely. (Xver these should be carefully fitted some covering 
both impervious to (he air and deadening to sound. If no material 
can be obtained combining these .two qualities, then air-proof paper 
and deadenipg material should both lie used. Tarred paper is effect- 
ive in keejiing but the ground air, but its use is questionable on 
account of its inflammability. A good quality of 'asbestos paper or 
felt will serve the purpose of deadening and at the same time present 
a fairly good barrier to the entrance of ground air. It is more ex- 
pensive than many other forms of deadening material used, but it 
has the advantage of being noninflammable. In small buildings, 
however, especially for country and village schools, it is far better 
to use heavy building paper than to use nothing at all. Whatever 
form of deadening muteriul is used, builders ought to use it carefully 
so as to keep the floor ]<>vel and stop all the cracks from below. 

Double floors soon save their cost, especially in cold climates and 
w lere fuel is high. I know of no figures expressing the exact pro- 
portion of this advantage of double floors over single floors, but a 
moment's thought will suffice to see a distinct saving. 

Irom the hygienic point of view single floors on the first story pf a 
school bmldjng ought not to be tolerated, for during the winter sea- ‘ 
son— and this is almost always the school season— the children will 
suffer constantly from cold feet Such 'a condition is not only annoy- 
ing and distracting to teachers and children alike, but fruitful of 
colds and bronchial troubles through ihe effects of impeded and 
uneven circulation. ; f . * . 

I have emphasized the need of tight, air-proof floors for the. first 
story of a schpol building because of the dangdfr of cold floors and 
•the entrance of bad odors and noxious ground air. In the upper 
story the matter pf noise is especially troublesome unless the floors 
are thoroughly deadened and made so secure as to prevent jarring. 
The problem of deadening the stairways, the floors of the halls, and 
rooms of the upper story is therefore a more insistent one than it is 
for the lower rooms. • 
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In buildings thoroughly fireproofed (he problem is rather easily 
solved, but in buildings where wooden joists and stc«d Inths for plas- 
tering are used it is a much more difficult task. There are on the 
market a great ninny patent deadening felts, or quilts designed for 
this purpose. Some increase the tire risk: others if free from this 
fault are not so imule as todirenk uji/nost effectively the sound waves 
aiul prevent their transmission to the roiling below. 

The method of deadening shown in figure 7 was designed to meet 
the requirements when the deadening quilt is used. 'Phis material- is 
made of " cured eel grass” arranged, in crisscross layers and then 
spread between two layers of paper which are stitched or quilted 
together. My experienee with it warrants me iii saying that it is 
effective as a sound deadener. when properly hud. • It can Iw used 
effectively on inner walls, as well as on the floors, It is somewhat 
expensive, costing about half as much as plastering. Perhaps the 
safest of all deadening material is a sliest os hoard, or quilt, which can 
bo bad in most any market's but if this is used for deadening pur- 

posos chiefly i( must 



be of gooil hnivv 
grade and carefully 
laid. ’ 

In this discussion 
it has not been rnv 

purpose (ogive direc- 
tions to architects, 
because it is their 
business to ha ve more 
extensive knowledge 
of such things thy.n ^ 
other peo'plo. Mv 
purpose is to call the 
attention of teachers aaul memUus of building committees to the need 
of malting careful provision for good doors, and then of rendering 
them as impervious as possible to the entrance of cold or foul air and 
proof against the transmission of disturbing noises. 

To some, who are used to conditions ns they now exist in our best 
cities, this discussion of the need of double floors may seem out of 
place, of at least useless; but to all such who read .these line} let me 
say there are hundreds of school houses being built this year in our 
country with single floors. It is to help to prevent a continuation of 
this error that the above was written. 

In the next place, hard wood should be used for the upper set of 
boards, -and so carefully selected that -every board will be straight 
grained and free from defect of any sort. One or two slash-grained 
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boards in the floor of a hallway or classroom will inevitably brine 
troulde. They splinter easily, gather and holiHhe dirt, take on a 
different color from the rest of the floor, and cause that untidy 
" sjmtty. appeurancc'so. disturbing to all who are sensitive to seemly 
(lungs wherever found. It is therefore quite important (hat close 
I supervision should lie exercised over builders when they Are laving 
doors. NnnelKidy with authority and good pTdgment in nutters of 
(Ins sort ought to Ik* in constant attendance to pass, upon every I maid 
’i .* ^ * s ^ ,lr l (k ' ss disastrous to use quest ion able lumber in wain* 

s<-oting or walls tliun to use it in the floors. Floors a re sometimes 
rendered unsightly and difficult to keep sanitary when linn) pine 
hoards, with streaks of pitch or rosin in them, an* allowed to go in; 
for as < hex* boards reason and shrink this material will gradually 
work out, leaving gashes in .the floor hard to keep dean and always 
unsightly. 1 lie best material to use is narrow Imurds of well-seasoned 
and carefully selected oak. Such boards wear evenly, do not splinter, 
are not affected greatly by clianges in the weather, are easily finished, 
mid give to the rooms mi i»*sthetic character worth a great deal when 
considered in relation to iipiiingeiiient and good taste. Hut oak 
himla-r of a good grade lias lieoome very expensive, and it may not 
always U> possible for school mitliorities to sot* their way dear to its 
use. 1 crimps the next lie.-t* available wood for schtMilhotire (loot's is 
bard ■ ip" , sawp in narrow boards, of straight grain, and free from 
all defects. This makes a neat floor, takek a good polish if skillfully 
handled, mid weiirs well if it i s kept well oiled or waxed. It is softer 
limn oak. however, and shoe tacks easily dent it It requires more 
>are than 011k floors, and in this reaped is not so economical.. It can 
lie amide to fit together well, and is not readily affected bv damping,, 
though more porous than oak. - 

Hard pine is generally the most available material, mid when eare- 
f"Hy ^‘‘h’ded ami prepared makes a good, durable, mid lieamiful 
floor. Since this is tin* nmtcrial most often used it seems lilting to 
consider it somewhat carefully. In the first place, the boards ought 
'to be from 2 to 2J inches wide. If they are wider it will Ik* almost 
impossible to get them so well .seasoned and so carefully joined as 
to prevent cracks from ojaming between them. They must have a 
straight, close grain, he free from pitch gashes, and sufficiently thick 
to prevent the. tongue fijoni splitting the upper edge. , 

They must be sol carefully and fastened (blind nailed) with cut 
nails.. Here again there is constant need, of active, vigorous super- 
vision in the laying of schoolroom floors. It is a fact, however 
doleful it may seem, that American workmen" are not as careful when 
building for public as for private interests. Doubtless there are 
many exceptions, but experience is on the side of this general asser- 
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tion. What would otherwise be n good floor nmv bo badly marred | 

and rendeivd until by dents from the hammers of poor workmen when j 

they a n* blind nailing the boards. _Sueh workmen try to excuse them- 
sehes bv saying that those dents soon dose up. Yes, they do: but it I 

is with dirt. Surely ceaseless vigilance. nmpiestioited authority, and I 

sp«vtal knowledge on the part of the supervisor j, the price of <o K „l [ 


<>m> s|H“<*ilicat ion will) reference to lloors in school buildings i- I 
frequent I y omitted f.-mTi contracts, but is deserving of more ronsid. 

- oration. - After Ibtors arc laid and all the other work in the room is 
completed they ought to lie |>/oncd or sandpapered to all even, smooth 
airfare. Unless this i> done it will lie impossible to polish them well 
or to remove the stains , incident to building o|>erations, , 

In buildings of lircpntof construction steel l teams are used for " 
joists, and usually the space between them is tilled with brick and 
✓cement, or. Inuter. with specially prepared earthen tiles ntul cement. 

A cheaper method consists in suspending a series of Ixmt wires from 
joist to joist. SO they will give strength to the .vrnent. and then boxing 
• up underneath and pouring in suilieieni .cement to till the -pare. 
When the content is set it lias p tirm grip on joists and wire. Then 

>f (lie joists the floor can 


len the floors and render 

them thoroughly sanitary fnim the underside. 

Where wooden joists are; used the floors may lie deadened with 
fair success and a complete double floor rendered unnecessary by the 
method illustrated in figure 8. 

This treatment reduces the risk from fire. hut is more expensive 
than double floors with deadening materials ami adds materially to 
the weight of the building. Doubtless many other ways can be de- 
vised to deaden the floors more satisfactory to local demands than 
any here mentioned.. My purjxvse will Ire atlamyd*. however, if the 
floors tire deadened, and more esjteciaUv, if fireproofed in any accept- 
abte fashion. , •• * , 

Iri building of fireproof construction a single floor is sufficient, 
for the materials used in fireproofing both ‘deaden the floors and pro- 




tin* >t rips in tml*T ^ 


it is nm»&>urv»to fill 
(ho span*. with n-mtuH 
find) with tin* tups of 




ERIC 


• 48 


# * 

FLOORS OF SCHOOL BUILDINGS. 

Phitform*.— There is no need in an ordinary school room fur a 
teacher's platform or mat rum. To many this statement may seem to 
lu* nonsense. * But 'stop to think aMiiinute. They are always in the 
\tav< they are hard to keep dean, they niv rarely in the right place, 
ami even when not fastened to the Hour. ihey are too heavv to move 
ea>ily. They aiv a remnant from nun lieva Inlays, when schools wen* 
dominated b\ the chut'ch. when monks were ten diet's, am{ w|ien the 
.woik of the school con>ish*<l in listening to lectures and copying ver- 
batim what was said. Then tin' teacher spoke ex cathedra, i. e., 
from a pulpit, and pupils acivptcd without understanding. To-day 
the teacher, with l»ooks#aml helps of all ^orl". mcivlv pu\l(% directs, 
inspires, ami amplifies. In the primary grades moYe direction and 
. help are needed, hut they aye given usually at the desk of the pupil 
or at tlx^hhickboard. But 'the teacher to whom this will seem an 
invasion will object, saying-: "But how could I sec my pupils when 
seated on the same level with themT* The U‘st answer toijiis, and 
the only one that will convinytrfs this: Try it and see. Another will 
say. ** It will take awav the teacher's dignity." Well, if dignitv is 
a matter of platform, then it is well to get rid of it.- A teacher can 
not have too much trui* dignity: hut this sort comes from within, 
and .exhibits itself in w isdom % judgment, understanding, and genuine 
sun pathetic help. 1’lalforuis and silken rolies are for directives, 

A good teacher has no niHjtl to spy on children. for the more they 
can work together the letter the result. A heat, table or desk and a 
simple chair is all the pulpit a regular class room needs. Then 
almost the whole frofit of the room is free for workers and for such 
appai at us aiMhe day s work will demand. v)f course* in silence lec- 
ture rooms and in assembly rooms platforms and sta<£*s are needed. 
If you have never taught rn a room without a platform, you will litft 
much relief, espicially in gruiftiuar-grnde w*ork. ^ iiiir. rooiu will 1 h* 
neater and the space for moving about much less obstructed. 

„ Another id in limiting from class rooms ought* to la* urged in this 
connection, and that is the >* carpel strip" beneath the doors, If (he 
flooi ft bin the hall is continuous through the door* ami the door set 
to S\^g just dear of the lloor. there is much relief from dirt, stum- 
blings^ and. noise w’lteii nothing obstructs the entrance. It is good 
scliool^iygiene to eliminate all-tliat is useless both in building and in 
the pn^ram. 

Aftwf Hours are laid and well prepared. they should lie treated 
with wjix, dust less oil dossing, or some other durable protecting 
material. The so-called dust less oil floor dressing Juts, when used 
with' sjcil! and judgment*, proved of great service in protecting floors 
and preventing tlie dust and dirt from rising into the air. It is best 
to put it on sparingly, however, to prevent any^ossible odors, and 
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more especially to prevent it from soiling the .skirts of the larger 
j.girls and women teacher?. A great deal of complaint is frequently 
heard on account of this, and not infrequently such complaint is 

■ i<v l°* th * re 1S no , need *0 keep the floors saturated with oil 

get the best effect. This trouble sometimes results from the' use 
of an ml too thick and heavy, but usually from using it too ofterf or 
applying too much at one time. Janitors have found that it shves 
much time in dusting, and are negligent of the comfort of others 
When a thin coating of light oil is'put on with a brush made for thfe 
purpose ami all pellets of dust and dirt collected by this oil are 
removed from the floors daily, tWre ou’ght to be little or no complaint 
rom those teachers who value the cleanliness, and healthfulness of 
the schoolroom more than their own convenience or personal prefer- 
ehce. Besides, any thoughtful teacher may overcome most of her 
distresses in tins’ regard by the use of a rug or a' bit of linoleum at 
her table. Then? is more difficulty in high schools and thte upper 
grammar grades with the use of such floor dressing than in the lower 
grades. 1 his is due of course to the fact that girls of these grades 
w # ear longer skirts, and parents, not understanding the advantages 
of the use of oil to the school as a whole, bitterly complain when 
skirts are quickly soiled or ruined. I have known one or two super- 
intendents of schools to be discharged as n result of troubles starting 
m unintelligent use of dustless oil in schools. 

In high schools where pupils ace more careful to keep their shoes 
clepn, and especially in those buildings where good hardwood 
noore are lfud, it is best to wax the. floors and keep them well pol- 
ished; This method, of course, does not prevent so much dust 
from rising, and it requires more service to keep the floors in 
good condition; but with the use of dampened sawdust to gather 

up the dust when sweeping, and with due care, a waxed floor is most 
satisfactory. * 

. There ave se veml ; : kinds of dustless oils on the market, and also 
many varieties of floor wax.« No general recommendation is needed 
and indeed none could be made which would be found reliable under 
all conditions, for the different woods used for floors will need 
different treatment. 




. * ° lay roCOromcnd * ■ or hardwood floors made |„ the foilowih* way : 

Yellow wax t 

Yellow osocerlte iZ ~ i ----- 

LUueed oil (boiled — - 

. 'Raw sienna __ ” ~ I” ~~ 

’ Turpentine— 7 7 — 
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Nowhere in the world, I believe, are blackboards used so extern 

‘ m f hQ “ ls “ s are m America. They are essentially demo- 
cratic, and. individual in their service, as contrasted with their usfin 

rrvr the tea # che !; ru,es - * nd ^ -^atic jsz 

ity, and is the source of a large part of the information given to the 
pupik A large area of wall space set apart in class roon^ for 
blackboards assumes that pupils will individually present to their 
fellow classmates and to the teacher. the results of their study, so that 
he free give-and-take of criticism will result in an independent self- 
helpful assurance necessary to all good citizenship in our form of 
government. Blackboards are, then, not merely VdaZi c r^ 
' e Z\ enC , C f but CI Vlc a a« ncIe s. worthy of consideration. 

The history of blackboards is an interesting one; but for obvious 
reasons it would be irrelevant to recount it here. Suflicf t to s«v 
however, that they were used in Europe more than three cents’ 
before they found their way into the schools ofUmerica. They were 
not introduced into our schools until the first orWnd decade'of the 

£t7tT ry ’ ; ,en mere,y bl ° Ckened * ards ’ 

111 the planning of school buildings,’ it is a matter of mych im- 
portance not only to provide sufficient robin for blackboards, but to so 
place hem. with reference to |he light tbit they will offer the fewest 
possible disturbances to vision. If the form of class rooms else- 
•' le . re rec ° m,wn ded is chosen, the unused appropriate wall space 
i t ie-bnck of the room, on the side opposite the windows, and a'Uhe 
‘ “n *; V S e,,d ° f the room_should be prepared for blackboards. This 
ill give approximately <0 linear -feet of wall surface for this use 
hs b " ckboa " ls should e' er be placed on the feme side of the room' 
'"/the wind °"'®> nnd Particularly between windows. To those 
who can recall the tiresome and- painful effects of trying to see am- 
work placed on a blackboard situated betweeh windows, no argunS 

1 be needed to prove the wisdom of this prohibition. But there 

such a! tr" 6 ! f r ° ntieS Wl> ° Permit Such n .Jnistake, and to 
such as these I wish to say merely that when the eye is adjusted to 

un object reflecting One strength of light, it is out of ad ustment 
for others reflecting either greater or less light. When a blackboard 
^mtuated between windows and a pupij at his desk undertakes to 
,, ,. a J* y ^ ork written onthis board 1 , he must of necessity receive 
the light bf. the windows directly in his eyes. Such light beinir far 
stronger than that reflected frem tbi.writt^wbrkl riZf lu 
eyes automatically adjust themselves to the strong UghM^ W 

'bL Tt U ^li e S? er i > u ^es of . accommodation ,tb 

^ a- ..of .th^sfa eyestrain Ana 
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j«{5tments are too obvious to need further discussion. So I', repeat, 
never should blackboard be put between the windows in a system 
of unilateral lighting;' 

Taking for granted, then, that the proper portions of the walls 
have been prepared for blackboard, how high above the floor should 
the lower part of the board be set? Plainly the answer will be this: 
They should be so placed' as to give the children the use of the great- 
> *** amount of blackboard room while standing erect, or nearly so. 
In rooms designed to accommodate pupils of the first and second 
grades of the elementary schools the bottom of the blackboard should 
not be more than 25 inches' above the floor. For third; and fourth 
IP'ades, it cain be set 27 inches; for the fifth and sixth grades. 30 
inches ; for the seventh and eighth grades, 32 inches. If these figures 
are followed for setting blackboards in rooms designed for elementary 
• “bool purposes I am persuaded that they- will pot be. far from the 
exact height required by the pupils.-, Of course some very tall pupils 
in the primary grades or some very short ones higher up may besome- 
what troubled. It is necessary for architects to specify clearly these 
limits, or some closely approximating limits, else builders, when 
figuring on wainscoting or cutting it, will overlook these. matters and 
set the boards too high for the primary classes. For rooms designed 
for high-school' classes the distance between the floor and the black- 
board should be not less than 3 feet. In rooms designed especially 
for classes in languages or literature they can be put 2 inches higher 
with good effect, for while a student can make fairly good figure? 
lower than this, he .can not write" well below this level. At the 
teacher’s end of the room it is best to raise the blackboard at least 42 
inches above the floor, for this board will be used chiefly by the 
teacher to indicate lessons and other general directions, and any point 
lower than this will not be easily seen by the students seated in the • 
middle or rear of the room. 

The next question for the architect to consider will be the width of * 
the blackboards. On this point I wish to say that not 1 square fo6t 
more of blackboard material should be placed in a schoolroom than is 
really needed. The reasons for this caution are these: Good black- 
board material is expensive, and hence it would be a waste of money 
to put in more than is necessary. But a more important reason lies 
in the fact that blackboards absorb, under certain conditions, nearly 
if not quite, 50 per cent of the light that strikes them. Since they 
, *?«, for foe most part, .placed, near those pupils who are farthest from 
the windows and who cqn least afford to. lose the absorbed lights it is 
plap that no more blackened surface should be placed on the walls 
than real needs demand. This is important. If those designed for 
foe use of pupils in foe first, second, and third grades ate 28 inches, 
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those for the fourth and fifth 32 inches, those for the iemaining 
grammar grades 8 feet, and those for high schools 40 inches wide, we 
are very , close to the best arrangement and to the exact amount of 
blackboard surface needed. • . . 

The next point to consider and one of prime importance is the 
material to be used for blackboards. * Wood is no longer advisable 
8nd no discussion of this scgiiis necessary. 

A fairly good blackboard can be made by using a good quality 
of cement thoroughly colored with some dull black material and so 
securely plastered to metal lath on the walls that no hollow sound will 
be heard when the chalk is being used. This difficulty, can be over- 
come by constructing a solid, even backing of Kna ffor the lath, 
tare must be taken, however, to prevent the expansion in such a 
backing from cracking the cement after it begins to set, for the 
moisture absorbed by the wood will cause it to expand. If the inner 
walls are made of brick or cenjent, qo such difficulty will arise. The 
cement must be put :on evenly, the surface finished as smoothly as 
pure cement can make it, and colored with great care. A slight tinge 
of dark grefen mixed with the black will be acceptable. One chief 
difficulty in the use of cement for this purpose is the fact that it must * 
. be put on quickly after being mixed and usually not enough can be 
mixed at one time to finish's room. As a result of two or more sepa- 
rate mixtures, there is liable to be slight differences in color which 
will be noticeable when it is* dry. Of course this difficulty may be 
overcome when several workmen-cooperate. There is danger, too, that 
after a time the coloring matter will fade or leach out when the 
board is washed. A cement board is likely to be harsh at first and 
therefore, to cut the crayon too freely. There a're a number of 
patented mixtures using cement as the chief ingredient and all of 
these, as far as I have been able to judge, me open to these objections. 

It makes a comparatively inexpensive board, but in my opinion should 
not be used m first-class school buildings. It is hard to keep cleah, 
and will not last as long as slate or glass. 

Slate of a dull black color when cut in large slabs carefully and 
evenly set is perhaps the best material now reudily available iii thi* 
country. It is expensive, but will last indefinitely and with reason- 
able care can be kept comparatively free from the dirt and oil ' 
gathered fromHhe hands of the -pupils. The most serious objections 
o slate are these: It is noisy and the joints never fit very closely and 
evenly. This latter defect often causes the eraser to catch and this 
ones knocks it out of the hand of the pupil. This is not only trouble- 
some to. the worker, but it will throw a good deal of criiyon dwt 
into the air. Unless slate -boards are set and fastened firmly tajfi® 
■wall, they will warp and render j^ese joints still more trouble# 
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Some recent experience has proved to me that jmdrly set slate boards 
are a real nuisance. But guarding against all these difficulties, it is 
• safe to use slate in our best school buildings. 

There are on the market several kinds of blackboards made of 
paper, paper-like material, or wood pulp rolled and pressed into 
sheets of any reasonable length. They can be colored to suit, and 
when well set are fairly satisfactory. The term “ hyloplate” is the 
.” name by which these *re generally known. The main troubles with 
these are they absorb water when washed or during damp weather, be- 
come oily, and in time buckle and chip. My experience with them 
indicates that they will not stand hard usage very long. It is not ad- 
visable to use such material in the best school buildings. 

In England the best blackboards are made of glass. A sheet of 
glass of good quality and thickness is slightly but evenly ground on 
. one side. The reverse side is painted the color desired, and when dry 
is firmly set with the ground side out. The color shows through so 
as to seein to be on the surface, while the roughness caused by the 
grinding cuts the crayon and thus leaves a clear white mark on a 
black background.' It is very necessary that the grinding agent does 
not cut too deep and leave the surface too rough, for glass cuts the 
crayon freely and would, under this condition, introduce the diffi- 
culty of an undue amount of crayon dust, which, as every teacher 
knows, is irritating and harmful when breathed. < 

The great advantages of glass boards are obvious. They are easily 
cleaned, dp not absorb moisture or oil from the hands, do not warp or 
buckle, last indefinitely— indeed they improve with use— and can be 
made to fit at the joints more perfectly. tlian slate. They are not used 
to any extent* in this country, but I am persuaded that in many 
respects they are superior to slate, and in time. will be used almost 
exclusively in our best buildings. 

There are a number of other forms of boards, but cement, slate or 
glass are the best, and in the long run are most economical. Of 
these I prefer glass. When this can not be obtained,. slate should be 
chosen for all good buildings. 


DOORS. 



Whether the laws require it or not, no schoplhouse should be con- 
structed with doors set to swing in. In many States there afe laws 
now .in force commanding outward swinging doors in all public 
buildings, including schoolhouses. Furthermore, some recent dis- 
asters, notabh/the one in Ohio, 'emphasize die necessity of so fasten- i 
ing outside doors that they may be easily thrown open from the in- i 
side. In the past few years patents have been issued for fastenings 
whi<di render the door .secure from the- outside, although it will open 
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readily at an 8 or 10 pound pressure from wjthin. These make it 
possible to keep the building locked during school hours sHsZ ' ‘ 
vent intruder and thieves from. 'entering, yet in no way endanger 

s Tr* of fire> f r a M,,au c,,iid *««. 

a I*.., ic indm-L «7a ZT °* “ h " e ^ -^e during 

ij,t ; rior d,H) 1 rs ,lesenes «ome attention from the point 
of view of beauty and cleanliness. The ordinary stock paneled' 
doojs are not, according to my experience, at all satisfactory!^ They 
.shrink a good deal, catch the dust on the ledges supporting the panels* 

STdi t "ft*? The b «* 1 Wnlf 

1 S!des from bottom to top, and built up of different layers of 
«.."d glued together, with the grain of the core and the outsides run- 

oTlio-ht r Sj “ 8 , Tl . u> t ‘ en,ral or inn, * r can be constructed 

. l.Wit, well-seasoned pine or poplar boards, tongued and grooved 

and thoroughly glued together, and running crosswise. Ove/tliese a 
xeneei of wood selected to match the finish, of the rooms and halls 

n y t0 th& fl °° r ‘ S cnrftfu,, - v faste,,ed «nd gh^ed to the 

11"^ gives a Compaq lively light door, which will not Easily 

fini heT r 1 *' u ' a d r is readi,y ke,)t clea “ ai,d whe » properly 
hni.'hul ,s real y more attractive than the regulation paneled doo/ 

ihese are not theoretical doors, but they are used in some of the best 
school buildings of (he Pacific coast.- * 

In Ibis connection I can not neglect the opportunity to protest 
again against the use of the so-called “carpet ’’strip, or threshold 

itm’oT.he fl 1 "'' ' y T." t U,UlCr inSi< ‘ C d ° 0rS "‘sure ?hem swinging 
' . f ,,K - . floo r- 1 hese slnps may ami do have a reason for l£ii,g 

7r Z n ^ 5,H!,,Ct , S ° r n,gS a,e SF>rCad owr < he floor in front of 
hZ, 1 I i “ 77'r l Se ' Ve “° n °°^ ar - v purpose in the 

die fl i Z , 'r V cate,) d " s, ’ n,,,kc !t '"'rd to sweep or brush 
'J fl,' ."'ff a<,,h " 0n 1 . a, ' e Stm,,l,lin ^ bl °rks to the children. A 

&« *° * *«* - . 

it win imt rr e T CeSSary S f t a do ° r si'gi'fi.V a bo Mg, the floor, so 
it will not drag when opened; but if the flew is carefully laid the 

f? f 7; i,0S r UCn]]y a,,d d «>r solidly hung there wdil be 
no -rouble It is a great relief to get rid of the “ckrpet ” strip for - 

ho sake of- cleanliness, and the floor and room present a much neater 
appearance without it. 

Save in those instances where it is necessary to transmit light to 

''v 8 , V mistake e rer to put glass in schoohoom 

teacher aid Ih A Schqol , ro °" need8 P^vacy in order that the 

teacher and the children may do the most effective work. Besides 

even if the glass be frosted or ground so as to render it translucent’ 

07028 —n $ ; ‘ 
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a gust of wind or a bump of passing students will likely break it. 
Experience with such dobrs warrants' advice against their use. 

Transoms serve no purpose save that Of offering some little aid in 
very hot weather by permitting a draft from the room into the hall. 
But there are a hundred needs for preventing drafts where there is one 
for inducing them. Transoms rarely fit closely and at the same time 
work with sufficient ease to make it possible to use them when needed. 
With the plenum system of ventilation they are troublesome, because 
of the leakage from the room. They are often neglected, and hence 
usually dirty. They furnish a ledge for the accumulation of dust and 
cobwebs and thus often give a room an untidy appearance. It is bet- 
ter in general to dispense with all transoms, for they arc more 
trouble than thev are worth. 


CLOAKROOMS. 

The problem of supplying cloakrooms and lockers for high-school 
pupils is a very different one from that of supplying comparable con- 
veniences for the grammar grades. Generally speaking, higli-sehool 
pupils are moving about from room to room throughout the day, and 
they rarely if ever finish a session with a recitation in the same 
room in which they began; they ha ve^^ room which they can prop- 
erly call their own, though they may have a “ class teacher, 11 or one 
to whom they arc attached for a term for special help and advice; 
they must have lockers where books and # materials can be kept during 
the hours of the day when not in use, and of necessity these rooms 
and lockers must be located where general convenience demands. It 
goes without saying that in high schools there ought to be separate 
cloakrooms for the boys and the girls, and that f where, possible these 
ought to be well separated from each other in order ' tu prevent 
crowding in the halls and also to insure greater privacy for each. 
In a large school there ought to be at least fpur of these rooms, two 
upstairs and two on the lower floor, the girls of the third and 
fourth year classes using the one upstairs, while those of the first and 
second years would use the one below, or vice versa, according to 
arrangement of classes. The same provision also should be made 
for the boys. In small schools one for each will suffice. These rooms 
ought to have abundance of light,, be well ventilated and warmed, and 
should be located where they can be readily supervised and frequently 
inspected. It is a mistaken policy and poor economy to. stint in the 
matter of cloakrooms and lockers, with reference either to space or 
to furniture. Make these rooms neat and attractive, and then it is 
the duty of those in authority to see that they are carefully kept and 
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in no way abused by the pupils. It is sometimes more than' distress- 
ing to see how such rooms are misused, especially by the boys, 
lacker doors are broken open for no other reason than that a lazy 
Iwy will not go home for his forgotten key. Walls are defaced, and 
an air of general carelessness is likely to prevail. The safe thing is 
to make the rooms attractive and deserving of good treatment, and 
t. on the fault should lie with the teachers if they are not so kept. 

1 he method of putting lockers all along hallways has some advan- 
tages, notably in their management and general care, but they are 
unsightly; they restrict Hallways, invite congestion, are hard to ven- 
tilate and difficult to keep free from dust. The hallways, of school- 
nauns, when they are properly constructed and lighted, offer one of 
the best opportunities which the building affords for artistic treat- 
ment and esthetic influence. A wide hallway with good floors, neat 
panelings, artistic tinting, good light, and a few well-chosen pictures 
selected and framed to. suit, will exert a greater influence on young 
people than practical Americans are prepared to estimate. 

It is iny earnest conviction, and I .'believe it is the general profes- 
sional opinion, that hallways should never l>c restricted or despoiled 
with rows of hat pegs or even closed lockers — ojkmi ones are an 
ubomination. 

In general, it is both unhygienic and inconvenient to locate cloak- 
rooms in bnsements, and especially so when lockers are needed. These 
rooms arc rarely well ventilated and lighted, are too far from the 
teachers for inspection and supervision, and they invite pilfering. 
Bicycle stalls can lie arranged in basements, but the demands on these 
will; bo limited, and they will need very little care. 

In taking the position that cloakrooms for high schools should not 
lie situated in basements, I am conscious that I am opposing a more 
or less prevalent custom. The basement is the place whose architects 
find it most convenient to locate them, and It is argued that there is 
littlfe or no need for pupils to remain long in such rooms and that it 
is useless waste of space , to locate them above- the basement. It is 
readily agreed that it is less expensive to put them in the basement, 
but it does not always happen that theleast expensive is the best, or 
even the most economical in the long Iran. Of course, if a basement 
floor is not more than 2 feet below the surface, and the lighting, 
heating, and ventilation of the basement rooms are looked after with 
ns much care and made as effective as in rooms above, there can be 
little rational objection to using well-appointed space in basements 
for cloakrooms. , But there are so many basements in small or 
medium sized buildings 4 feet or more below the surface of the 
ground, with small windows and dark rooms, that it is rarely advis- 
able to suggest this as a place for cloakrooms. In large buil ding 
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where the problem of securing pro|>er proportion does not call for 
bringing the main floor close to the surface of the ground, basement 
floors nyi be put at or near a level with the surface of the ground, 
and, of course, such basements would offer a convenient and sanitary 
location for cloakrooms. But even in large public high schools it is 
not altogether wise to make the basement a gathering place. The 
license suggested by a basement when so used will certainly operate 
to make any school more difficult to manage, for proper supervision 
will be very much more difficult to maintain. 

. It is my belief, as I have said, that care should be exercised in mak- 
ing cloakrooms as neat, attractive, and sanitary as any other rooms 
in the. building. If you wish to forestall defilement and lax disci- 
pline in any public institution, especially in schools, it can hot be 
done more effectively than through hygienic toilets guarded with 
zealous care r or through tasteful rooms where students congregate, 
such ns cloakrooms, gymnasiums, or assembly halls. It is rarely 
possible to make a basement locker room a pleasant, attractive place, 
especially for girls. 

The form of locket's used will to some extent depend upon where 
they are placed; but for obvious reasons;' they should be well venti- 
lated and at the same time strongly .made, so as to offer no teinpta- 
s tions to pilfering. When placed in the basement they are more ex- 
posed’to meddlers and thieves than if placed on the floors above, and 
so must be more securely constructed and supervised more carefully. 

In grammar schools each class room must l>e provided with a well- 
lighted and well-ventilated cloakroom. Jt is not necessary to make 
separate cloakrooms for the sexes if such rooms are correctly placed, 
sufficiently large, and properly equipped. In small buildings of not 
more than four rooms, it is often easy to arrange separate cloakrooms 
for the sexes, and when it can be done without inconvenience or un- 
due expense,, it is desirable; but in large buildings much confusion 
arfid its incident difficulties can be avoided by giving each class room 
^gne comhion cloakroom. Entrance to tlte cloakroom .should be from 
the schoolroom and at the teacher’s end of tlie room. This plan 
gives the teacher complete control, and prevents unyone from enter- 
ing it during school hours without the teacher’s knowledge. It per- 
mits of ventilation and heating as described elsewhere (see p. 99), t 
and through the use of monitors to distribute the wraps is convenient 
. and wholly out of the way. Several years of observation and ex- 
perience with cloakrooms so arranged for grammar schools have con- 
vinced me that no better arrangement of them can be made within 
Reasonable expense and wise use of space. 
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HALLS OF SCHOOL BUILDINGS. 

f roni the teacher s point of view, there arc some requirements in 
the construction of halls in school buildings that deserve more con- 
sideration than architects are, at times.. inclined to give. 

- units of the school, btiileling are the class rooms, which, of 

course, deserve prime consideration. But it is a mistake to sacrifice 
t"*» ii*»eh in the form, size, and light i up „f halls in order that any 
specific scheme of class naans may be carried out. I wish therefore 
to emphasize sonic essentinls in the construct ion of ha^s and to urpe 
teachers to Sec that these are called to the attention of architects and 
the members of honnls of education. 

They must *bc wide enough to prevent congestion while students 
are gathering in the morning or passing lietwcen classes ijind during 
intermissions, and especially nt dismissals. It is not possible to 
s|MH-i^v definitely what the width of any hull shod*! Ikj without first 
calculating bow many students arc likely to use it at anv one time, 
bat there are certain ideals which ought to la* considered. In high- 
school buildings of medium -size the main ludl should Ik* t>t least if 
feet wMc ; Itt fwl is lietter. A hall 1 "2 foot wide for grammar schools 
is more spacioas.for grammar grad(*s than one I t fret wide for high 
schools accommodating the same number of pupils. This is true be- 
cause of the size of the. pupils, and because it is rarely necessary for 
pupils in the grumimir grades to pass from their room in a body 
save at intermissions. In high schools the rule is for u complete 
change of rooms for all students at the close of each recitation period. 
This at once makes it clear (bat the hallways of high-school buddings 
are used much ofteuer than those iii buildings designed for the 
grammar grades. Besides, greater precautions are necessary at this 
* ■ stage of life in mixed schools to avoid all excuse's for that- fahiiliaritv 
which crowded halls would suggest. But aside from, these* reason- 
able and just claims fe>r wide halls, it is always expedient !** keep 
in mind dangers from a blockade in ca.se of fire. Fire drills will 
lessen the elanger; still, nothing hut plenty of room will prevent 
trouble when a lot of people, olel or young, lose* their wits and stum- 
peidte. A deficiency at such a time is too serious to call for further 
emphasis.* 

Another imperative heed for wide halls, in my estimation, is. this 
Spacious halls offer perhaps the best opportunity afforded in any 
part of a school .building for the location of pictures, feir nnWl paint- 
ings, and .those touches of art which exert such a powerful, though 
silent and. 7 unconscious, influence u|iem the lives of young people. 
A cramped narrow hall will not admit of effective decoration. • 
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| Many of the illustrations presented intliis bulletin will emphasize 

| what has been said above and I trust will suggest to*school boards 

that it is not a waste of money to provide wide, spacious halls. 

Another essential, is plenty of light. In this country- it is almost 
universal to flank the two sides of a. hall with class rooms, and depend 
on doors at the entrance and windows at the ends of the hall for 
light. In Gehnany it is the prevailing custom to have class rooms 
^ on but' one side of a hall, and as.n result they have better light in the 
halls in their newer school buildings than we do. The American 
plan*of construction gives a more thoroughly centralized building, 
and for the same number of rooms a less expensive building, but it 
i demands wider halls, and introduces a great deal more difficulty in 

| supplying them with sufficient light. The German type of building 

introduces difficulties in heating and ventilation which the American 
i ‘FI* readily oyercobies. I believe that one of the weakest points 

- about our -types of school buildings is that the halls arc not generally 
j attractive nnd are rarely well lighted. 

The fldors of halls in high-school buildings are subject to more 
wenr than are thdiig of the class rooms, and therefore require more 
care and deserve more consideration in tjieir construction. There is 
a growing tendency to make the floors of halls of light-colored tiles 
I set in a strong base of cement, or to embed in cement broken bits of 

marble of various colors nnd then to polish them to an even surface. 

| Some modern buildings in this country have used plain cement, 

i There are many things to be said in favor of. tile floors. In the first 

place they are clean, can be made durable, they are readily denned, 
nonabsorbent, nnd render the hall lighter and more, cheery than wood 
or any ‘darker material. Tiles, however, are cold, but since halls are 
. to be used chiefly for those who are passing to their rooms or from 
| ' room to room, there can be little fault found on this account.. Per- 

| . haps the most serious objections which can !>c Offered to their use are 

that they are expensive and noisy. Good oak floors properly cared . 
for will last a long time, and they are very effective when kept clean , 
arid well polished. But they require a great deal of attention, and in 
end are perhaps more expensive thaft tile floors, If hard pine 
or maple is used, the precautions mentioned under the chapter on . 

“ Floors ” ought to be kept in mind. . 

Halls irire more effective and less objectionable when there are 
no projections to obstruct and no constrictions to hinder. A long 
* . spacious, hall, terminating at each end in a tasteful stairway with good 
• bgjtt, is suggestive of u dignity and a decorum to which students 
wul unconsciously respond. ; ^ 
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STAIRWAYS. 

In two-story buildings designed for high schools there should be at 
least two stairways from the first floor to the second, and in large 
schools there should be more. These stairways ought to be situated 
as near. the ends or outer walls of the building as the plan of con- 
struction will permit. For when so located there is a natural division 
of the students Into groups, and, generally speaking, this, in case of 
panic, will prevent that congestion on stairs and landings which is 
-dreaded by all teachers who take precaution against loss of Ijfc in 
case of fire. Besides, this location facilitates passing up and dowji 
stairs between imitations. One hundred students in double file can 
easily descend a broad,, well-lighted stairway in 35 seconds, and 
with proper fire drills can : reduce this time considerably and with 
all safety, so thnt they cah emerge from the building in a minute to 
a minute and" a half. Experience has taught me that 1,000 children, 
in a two-story grammar-school building, furnished with four stair- 
ways, can bo trained to get out safely in a minute, if the stairways 
are properly placed and wide enough* Another reason for placing 
the stairways lending to the second floor near the ends or opposite 
sides of the buildings is the fact that fires, as a rule, originate in the 
central part of the building, or if they do not originate there the 
smoke is likely to gather there and render a central stairway dark - 
and forbidding. Besides, their is a better chance for light near the 
outside walls and less inflammnble.piaterials, especially in bride, stone, 

* or cement construction. 

The stairways should be of fireproof construction, especially in 
a wooden building. The prevailing custom is to make wooden stairs 
in wooden buildings, and more resistant stairs in stone, brick, or * 
cement buildings. A moment’s thought is sufficient to show that in 
this regard wooden buildings need greater care in the construction 
of stairs than any other Sort of building. 1 

It is in no sense unreasonable to insist on fireproof stairs in all large 
' two-story buildings, especially qpw that the material is within reach 
of all' Steel frames- incased ii) cement, and with treads made of the 
same material render stairways reasonably safe against fires and. also 
insure much greater permanency.- The. width of a stairway will of 
course depend ip part on the number of students it is designed to . 
accommodate ; but in all cases it should be wideenough for two adults 
to asrond -or descend- abreast vrithout crowding. - In latge - schools v 

^genenilib Jjfto &■ 

large gchoolfif The' height Of the riser should hot fe^B^ ; '6;'iiiol^,'''; 
and the width of the tread be not ice than lO inches 
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There should be a rectangular landing half way 
up and this should be in width nearly, if not quite, <|hible the length 
f the tread- Such a width will help to prevent blockades in case of 
fire, and will insure tetter light on the stairs. It may be saitf here in 
passing that the habit of decorating this landing with potted plants, 
box seatH, etc., needs questioning. If plants can be placed safely put 
of the way, there can be no objection offered. Some day we may have 
- enough faith in the value of art and enough artists in our country to 
decorate the walls above these landings as well as in the hallways 
with mural paintings of a worthy sort, and then they will not seem 
so ban* and cheerless. 

Much has been written on the question of whether or not stairways 
should be boxed in or finished with open work, surmounted with' a 
handrail.. Those favoring the former method have cited instances 
where children have fallen over and received serious injuries where 
ojpen balustrades have been used. But the danger froin this sort of 
construction; seems very slight, indeed, where due care is taken to 
make these high enough and sufficiently, strong. In my mind the 
most objectionable feature of the open balustrade along stairways is 
the fact that in mixed schools they do not sufficiently shield the girls 
as they ascend from exposure to the view of those oil the lower half 
of the stairs. At the high -school age, girls still wear short skirts, 
and in mixed schools stairways thus constructed furnish opportun- 
ities which may be very objectionable. . On the other hand, the 
boxed-in stairway is much darker and far less acceptable from the 
standpoint of appearance. It therefore seems wise in building for 
mixed schools to recommend a balustrade with the .lower part solid 
and the upper part. more open. 

The prevailing custom in the newer buildings is to make these 
balustrades of iron wrought into more or less elaborate patterns. 
The matter of keeping stair railing free from dust ought to suggest 
to bqjlders the need for designs easily cleaned as well as beautiful. 

When sthir treads are. made of cement, the corners next the risers 
ought to be left rounded instead -of square, in order to facilitate 
keeping 'them clean. Dirt caught ifi rectangular corners is hard to 
remove and by reason of this fact is often left undisturbed. Where 
Wooden stairs are used a triangular piece of tin made to fit the corners 
elo8ely, sa ves much work in sweeping and gives tetter fesuits in clean- 
liness. .If is a wise procedure, in' the construction of fireproof stair- 
^ very test cement obtainable.' sdthatthe treads mnv 



■ Wall-side ai along the outer side.' These,' however, should not . 
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3 feet above the treads. They are often too low to offer satisfactory 
assistance in going down the stairs. 

The short flight of steps through the main entrance to the first 
floor needs to be wider than those in the stairways proper, and can be 
constructed of stone or cefnent. The back stairways leading from 
the first floor to the basement can be more safely placed near the 
center of the building, for they are not likely to be used- in case of fire. 


LATRINES AND URINALS. 

For buildings not over two stories high the most economical and, 
on the whole, the most isolated and convenient place for toilets is in 
the basement. With this location much expense is saved in plumb-, 
ing, 'better floors can be made, flushing and washing can be done more 
safely, good ventilation can be more easily maintained, and privacy is 
safeguarded. Where sewers are not provided, the plan suggested 
in the chapter on water-supply can be followed. Disconnected out-: 
houses introduce many difficulties aside from those suggested by 
inclement weather, lack of space, and neglect. 

The rooms in basements where these necessities are placed should 
be flooded with sunshine some part of each clear day, and under any 
condition they must-be thoroughly lighted. In placing latrines and 
urinals great care should be taken to avoid obstructing the light and 
also to so face the stalls that they will receive as much direct light a 3 
possible. .To meet these demands most easily for small or medium 
sized schools, a long narrow room in a basement looking toward 'the 
south will generally prove most satisfactory. A double row of 
latrines or urinals is almost certain to make lighting unsatisfactory, 
and it is better to put them singly against an inner partition not more 
than 10 or 12 feet distant from the windows. At the point nearest 
the door of entrance into the boys’ toilet place the. urinals, and tile 
latrines at. the point farthest from the door. This arrangement will 
also make phfmbing more .simple, get the outflow into the sewer a 
little nearer the middle. of the building, and hence make it unneces- 
sary to have h long duct to connect with the ventilating stack. This 
latter advantage will* operate in giving more rapid Ventilation 
through reduced friction. In order to make this room as light as 
po^ible and at the same time to preserve privacy* the windows ma 
fibbed ^^;$bdyp$^ 

latrines and drip, ffipes for the urinals, a spigot for. hose attachmeirlt 
is essential for washing floors apd flooding the uriiials. If these- 


^"'Wr •' l-Ke-; ;ti^p^r v blassias;^ i ;-''; i;: -‘ ' ■'» ' -i:: •'■> ''^.pf-.V'- 

iSjfp; >|fc;J buildings the mportional lumber of seats ftan bei 

' j 'reduced £ little from above figures, for study hours and greater .fres- 
: dom in high schools, together with the advanced age pf the children^ 
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rooms are well kept and afiS^^ntly laTge, there is no special reason 
why lavatories should' not ^ located there also; but if space per- 
mits it is better to place these in an adjoining room. 

It is best to make .the floors of these, rooms of cement, or with a 
base of strong cement well tamped and carefully evened to the slope 
% ^ needed. After this base bas thoroughly dried, lay a thin coating of 
hard asphaltum over it. This will render it less porous than if it 
were aH cement, and also by reason of this fact prevent the rise of 
ground air into the room.. For this purpose asphaltum is superior to 
* ^almost any surface which can be made at reasonable cost. 

The facings of the walls should be of light glazed bricks, or white 
tiles, in order to prevent the absorption of light and to make it easy 
to scrub and disinfect the walls. When walls, are so constructed 
there is also much less liability for defilements in the way of indecent 
drawings or indelicate scribb lings, altogether a too common indis- 
cretion, if not a vice, with schoolboys. The ceiling should be con- 
structed with a view of preventing as far as possible the escape of 
any possible odors into the rooms .above. Perhaps all that can be 
expected m most school buildings is a good coating of cement plaster 
finished smooth and painted when dry with a white paint so mixed 
as to. have a sort of glue-like texture more or less impervious to the 
air, and able to withstand occasional washing*; \ . 

It. is generally wise to expose the plumbing connected with the 
water supply in order that inspection and repairs may be made . 
without undue trouble or defacements.. * 

, In grammar schools the number of seats .that will suffice for the 
girls’ toilet can be determined approximately by dividing one-half 
of the total number of pupils the building is designed *'to accommo- 
date by 15. That is to say if the school is built for (>00 pupils there 
ought to be 20 seats for the girls. For the boys the number of seats 
needed can be approximated by dividing by 25. Hence for the ac- 
commodation of 300 boys 12 seats is generally ample. The number 
oeeded t however, will depend to some extent on the distance the 
children will have to come. Obviously, if a majority go home for .* 
luncheon, the demands will be lessened. The number of urinals need 
not be so great, say. 10 for such a building. There should be enough*, 
but not one too many. In this connection it ought to be said that 
principals of grammar schools can save a good deal of congestion and 
likewise prevent moral contamination by so arranging the program 
that dismissals at recess time will be a; few minutes earlier for the 
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air will be drawn through an underground duct connected with the 
seats and urinal outflows near the sewer connections. This stack 
/ can be built in the' main chimney, but is not to have any direct com- 
munication with any other draft. Sometimes in small buildings 
the escaping heat from the fires may be made to warm this stack sd 

as t_o_ aid the outflow 




of air. Where steam 
heat is used, steam 
pipes placed in it 7 . in- 
stead of the stove or 
grate, will serve the 
same purpose. But 
even during the win- 
ter season when hot 
fires are needed to 
warm the rooms, it is 
safer to supply this 
ventilating stack with 
an independent 
means of beating, so 
that during the night, 
and especially during 
week ends and. holi- 
days, this fire may be 
kept up without the 
extra expense incurred 
in keeping a boiler or 
furnace hot. This fire 
must be kept burning 
winter and summer 
during the school ses- 
sion. To this end it 
is especially desirable 
to make due provision 
for a fire that will 
last. Hence a large 
fire box arranged to 














ii; — A* ventilating stack for latrines and urinals. 

anaugcu LU 

, insure A slow, steady heat without frequent replenishings will save 
trouble and. fuel and insure safer ventilation. When such provisions 
I A, ; ' here suggested are. made and /re » kept turning, basement toilets 

gl^r^ kipt; pure' and iltogietifei uniobjto^ 

attachmeht,forschdol 

£ ■ . • child^ri can not be. trusted to tegulate the flushing. Where a num-* 

her of seats are combed with the saine trough there iiiust be an boca- ' 
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sional discharge of water great enough to sweep it dean. There are 
numerous patent devices inade to accomplish this purpose, and in 
general it may be said the simplest is the best. Th^problem of sup- 
plying each separate seat with a flushing tank to be operated auto- . 
matically when the seat is used, or of furnishing a release to be oper- 
ated bv the pupil, himself, is a difficult one. Generally, as indicated 
above, it is better not to depend on children to regulate matters of 
this sort. But it is plain that unless (he general flushing tank is oper- , 
“ted very rapidly some provision ought to.be made to wash out each 
individual seat ns soon .ns used ; otherwise, even with good downward 
ventilation there is some danger -of escaping odors. However, if the 
receiving trough is placed well Itelow the seats and a strong down- 
ward draft maintained there is practically no trouble, especially if 
the intervals between the flushing are shortened during periods of 
, intermission. Where the water supply- comes at small cost, and where 
sewer connections are ample, therc'cun be little complaint when de- 
pendence is placed solely on a general automatic flush, for it can be 
set to discharge flt a rate to meet demands. The troubles of plumbing 
arising from a great number of individual tanks are so annoying and 
expensive that such tanks are likely to la? frequently in bad repair: 

In some of the newer schools in! Germany,-- the regulation of the. 
flushings is accomplished by menus of a clock which can be set so" 
as to effect rapid flushings at periods corresponding to those for 
intermissions. These clocks are similar in arrangement to ordinary 
program clocks, but, of course, much less complicated. Any me-, 
clninic with a modicum of originality can make 'such, connections 
with oh. ordinary clocks 

In country' schools, w-here outhouses are necessary, they can be. 
made less conspicuous by covering them with vines, shielding them 
bv a clump of shrubs, or by a. latticework fence. The urinaltr con- 
nected with such outbuildings should be in the open air and com- 
pletely hidden from the playground. One of. the best means of 
keeping the Jwtrines five from odor is to have at liahd a good supply 
of dust gathered from the roads in dry weathei% or fine ashes, to 
scatter over the excreta. To this end a bin ought to be built in each 
of such outhouses from which such material can be scooped as needed. 

. It is good civics to teach the children how to use such meuus of 


cleanliness, and to give them the reaison's for using dust, ashes, or 
. sl6ked lime. - Instead of deep pits, or cesspools, it is far safer to have 
a box underneath the seats, which can.be drawn out and emptied as 
. oftei speeded. It r < aUnos impossible to keep a pit} clean and free'}- 
frora <^or, even though it i8 npt watersdaked; The outhouse, when « 
■ ! such an appurtenance must be endured, demands far more, attem 
tion than , it gets ; hut it ought, to be possible very soon to install -in 
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i COU . nt P'’’ ch ° o1 .« system of septic tanks connected with washout 
*■ ! 0, . eU -\_J n ordl, ‘ ar y foro « P um P to worked by hand with a supply 
tank high enough to drive the water through the feed pipes to a 
washout toilet tank can be installed at almost any school* IS will 
be installed when people are sufficiently- informed of the dangers of 
ojien .vaults. Such conveniences would have a good reflex influence 
in the homes represented. There are many country schools so located 
with reference to a water, supply that, with a little planning on the 
part of the teacher or county superintendent, water cgri be carried 
from springs or running streams to a sunken tank oii higher ground 
and from there distributed for use in the toilets, the garden, and. if 
pure, to the schoolroom for drinking purposes. What we need to 
make our country schools more wholesome and attractive is not so 
much more money, but more intelligent and vigorous supervision 
liiere are many opportunities not utilized simply because of a lack 
of suggestion and definite guidance. A good sanitary, decent toilet 
system at a country school will in time set better standards in this 
regard for the homes. 

At present a well-defined movement is on foot to make war against 
the hookworm disease which is prevalent in the South, but by no 
means confined to that section of the country. As is well known,* this 
enervating and depleting disease is caused by parasitic worms which 
fasten themselves to .the inner walls of the intestinal tract by means 

h ?° ks ’ hence t,ie n8ime hookworm. Naturally, those afflicted 
with this disease endanger the health of others when by any indirect 
means these parasites discharged in excreta enter drinking water or 
food supplies of any sort, such ns fruits or garden products, or when 
hey come in contact with the skin; and it seems to have been proved 
that they niost frequently enter the body in this way. Children tlten 

who go barefooted must be protected. 

It should not require arguments or further plain talk to make clear 
to any one who hbis eno%h common ^eiise to serve on a school board 
or to supervise the construction of necessary conveniences at schools, 
tlie urgent necessity for immediate relief from the vile outhouses so 
often found in connection with country schools, not to mention 
country homes. It will not suffice to teach people how to cleanse 
themselves of these pests; they must also be taught how to guard 
themselves against attack. Every county superintendent, every 
teacher who is worthy the name, and every school board measuring 
up to the responsibility, accepted,. must know these facts and plan 
c ^^‘nglyi if thds disease ip to be eradicated or even checked. ' I 
firndy Mi^ in a dempcyatic form of government, but there are 
times when one -longs for autocratic power to compel people to be 
jdekn, pr «t least to make it possible for children tp learn to be clean 


and 1 worthy of. the jhameAoirop sapiens.' 
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BATHS. . it 

It is no longer an experiment to install in public-school buildings 
bathing facilities for school children. Naturally baths' are most 
needed in large city schools, especially in those sections where for- 
eigners and poverty-stricken families generally congregate. But 
wlmt a glorious thing it would be if country and village high schools 
could ull bo supplied with baths, for all who .know country conditions 
generally know that country children rarely have access to a bathtub. 

Boys bathe in summer in streams ami “ mmlholes,” chiefly for the 
fun of it. Kven this questionable method of ablution is generally 
denied the girls. • 

It is safe to. say that not one country child of school age in a hun- 
drod has .even, regular weekly tub or shower, baths throughout the 
year. With modern windmills, driven wells, storage tanks, air-pres- 
sure tanks, and gasoline engine, country schools and country homes 
an* no longer of necessity Compelled to handle a water supply at a 
great disadvantage. One part of the social mission of the school* 
consists in introducing into the homes better facilities for plain hygi- 
enic living, appliances which will bring surcease from mueli useless 
drudgery, and those modern conveniences which save so much time. 

Kvcry country school shouhl tliercfohe bo supplied not only with 
pure, wholesome drinking wuter, but un ample supply for baths, 
lavatories, and toilets;' 

. facilities for bathing form ns much a part of the equipment of the 
l*est new schools in Germany and Knglnnd as those for heating and 
lighting. It was my privilege to examine a number of these and to 
lie present while large classes of Iwys were bathing, and, in order to 
make this topic as suggestive ns possible, I will try to describe whatT 
siiw in one of the newest and best schools in Munich. Through per.' 
mission of the royal authorities and the courtesy of the director, I 
made a careful study of the school building j»t Elisabothplata, and 
especially of the bathing faciiil ^there offered. This .is what, is 
known as a Volkschule, md wasdSWilt in 1902, at the cost of 700.000 
marks ($166,000). There Were four rooms in the basement given up 
to this purpose — a dressing room, a drying and wash room, a furnace 
room, and the bathroom proper. The boilers were so arranged and 
connected, that (he exact temperature of the water could be regulated 
by the attendant yvithout recourse to an^mefsion thermometer. That 
/istpsayjn the feed pipe leading to the batlp there was stationed a l ■ 
thenriometer^ tho temperature' of the. water as itWas 

being used, and by a proper mixing of the ho and; cqld -water the S 
required temperature could be easily and quickly secured. The boil, 
era were large, well incased to prevent radiation, and arranged to un 
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with the neees ry hot water for the washing of towels and the short 
cotton trunks used by the bathers. * These were both sterilized care- 
fully by heat, so that no objection could be found on this score. The 
dressing room was on the. opposite side of a narrow hallway from the 
bathroom, so that the children when ready could march directly into 
the bathroom, each taking fnmi a basin in passing a small cake of 
soap. The bathroom was floored with cement and lighted on one side 
by corrugated trunsluoeiit windows. Around the walls was a series 
of small booths, each fitted with an individual shower. These were 
to be used by the older girls. Near the center -of the room there were ■, 
three basins sunk in -cement, 'each connected with die drain pijw. 
These were about 12 feet long, II feet wide, and 8 inches deep, und 
were placed side by side, with a space of 2 or X feet H*pu rating them. 
Directly over each of these* at the projicr height wen* spray pipes, so 
constructed as to throw the water iuto the basins. The room was 
. properly heated and ventilated, the latter a very necessary condition 
for health fulness. 

In this special school it was customary for boys to march in, take 
their regular places about the basins, which had previously been filled 
with warm water, and at a signal — everything goes by signals and in 
military fashion in (iermuuy— step in and vigorously soap their 
bodies and then scrub their foot. This done, the shower at' a good 
warm temperature was turned on by the attendant for. live minutes 
while the boys scrubbed and kneaded themselves, being taught to do 
this in a careful scientific wav.. By this time, through the heat of 
the water and exercise, they were perspiring somewhat freely. Then 
for two minutes the attendant gradually reduced the tern perat tin* of 
the shower until the reaction from the cold liegau to show itself 
pretty clearly, and then at a signal all wore out, lilted up, ami marched f 
quickly to the dressing room, .where a clean, warm bath towel and. a 
face towel wen* ready for each. Around the walls and across this 
room were little curtained booths with a I tench seat in each.. Into 
these where they had left their clothing they took their towels and in 
a few minutes emerged dressed und combed, ruddy with the exer- 
cise. From here they were quickly marched to their room, having 
been out all told about thirty minutes. Then, under the. direction 
of a vigorous teacher, and in harmony with their own feelings, 1 they 
went earnestly to work and soon more than made up for the time 
spent m the bath. In this school all the children — and there were 
about 1,400 of them— are to bathe once a week. They may 

.<;.do this, at which case .they must bring a written statement 

parenta^-or at whool. ■ yAs % record is* made by ac 
m: pf the number of pupils taking the school bath, I found on 

consulting the figtfree that almost all of the children use the bath at 
. Especially is^tbis jlrue ; in, the lower grades, When, one 
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1 considers the educational and hygienic significance of this work 
among the poorer classes of German children — and these children 
were of this type— he realizes that it ia well worth while from many 
points of view. , . . 

On inquiry the teachers told me that the children generally regarded 
thi'ir bath at school as a luxury and offered no objection whatever 
to it. /I lie fact that it. is a practice to put school baths into all new 
buildings erected in the larger cities of Germany, Scandinavia, and ' 
other European countries proves that it can not be verv expensive, 
for much stricter economy is practiced in school affairs there than 
with us. It casts in the school I have described less than 1 cent a 
bath for each child. 

In an elementary school that I visited in Harringay. to the north 
of London. I found a bath and swimming pool that cb&t inthe neigh- 
iMtrhood of $10,000, qn<I saw scores of vigorou# young Britons revel- 
ing in it. Hero emphasis was placed on the ftin and recreation ob- 
tained, ns well as on the mere cleanliness secured from bathing. And 
1 this emphasis on fun or sport is characteristic of the English charac-. 
j ter, and has had much to do with producing their wonderful tenacity 
ami staying powers. ' 

From the point of view of cloudiness, and ciqierially from that 
of economy, slimver baths are much to lie preferred in school build- 
ings over either tub or swimming baths. In arranging a building 
for shower baths very, liUle extra cost for plumbing is necessarv.. 

T he only itein of serious ex|>enso is that for providing hot water. . 

Some fortif of heater or boiler is necessary, unless some, method of 
sun heating is adopted, such as is used in many parts of California. 

There, by means of a series of lenses focused on a water tank, all the 
'■ j 1 "* ' Vl,| cr needed is readily supplied. But. of course, such a method 
j is only practicable where the climate is very mild, and where days 
with a high sun arc very, common. Where gas is accessible, it is not 
difficult to install hou.ters, and these are now manufactured in many 
I styles and sizes, and idfr so constructed that they need little care, are 
. v rrv compact, and can be used at a minimum expense for fuel, ft is 
never .advisable to use water from a steam boiler for bathing pur- 
! poses, because of the impossibility of preventing the water in such 
| boiler from liecoming increasingly dirty and oily. . 

!■■ It is easy to see that shqwer baths in -schools are superior to tubs 
fijd dimming tanks, for the former require less waiter, atid this 
< '® ^®^“tly ptire?: tbet® mless danger .jin 

, °* le popil to another bf any contagious skin disease;' they take much •'',"• •..•.1 ; 
leas time, require less space, and on the whole are more effective . - 

But it may be asked, how could bathing facilities be inst alled in 
> or youptry , schodl building where 

supply that could be pipbd into 1 the buildingL 
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X accomplished now, as I have already suggested, by the use of a wind- 
• mill or gisoline engine in connection with an air pressure tank in the 
basement or elsewhere out of the danger of cold and storms. By this 
method water can be forced through a building to laboratories, toilet 
roonw, faucets, drinking fountains, -bathrooms, wash rooms, lavato- 
ries— in fact, wherever it is needed. Such a provision for water sup- 
ply will also lower the rate of insurance and render the building 
safer for children to occupy, for in case of fire it offers immediate 
help.; * 

The matter of soap and towels can be left to local communities to ■ 
settle. Where public opinion warrants the expenditure, it is. best for 
the school to furnish these, for then the washing and sterilization can 
be done thoroughly. However, there is no decisive reasoril why each. ‘ 
pupil should not be. free ;to furnish his own towels and soap. In 
general, it is better to begin in this way and thus prevent some criti- 
' cism. 

The position of the baths and dressing robms in a school basement 
will be determined in part by the size of the basement and the num- 
ber of p U pii s to accommodate ; though they ought to be placed where 
good light and good ventilation is easily obtained, and where the 
naste water can be carried away most .readily. It is never hygienic- 
ally permissible to allow waste water from' any part of a school 
building, save that passing through; the urinnls and' toilet vaults, to 
pass directly into sewers. Somewhere outside of the building the 
ordinary waste-water pipe3 should be trapped into thejewer so 
effectively as to make it impossible for sewer gas or odo/Pfo come 
into basements. And this brings up another point. What are we to 
do with toilets, baths, overflow from drinking fountains, and drain- 
age in general from a schoolhouse, if the building is in -a town not 
supplied with a fcfwer system, and especially in the country? This 
has been a difficult question to answer, but I believe relief can now 
be satisfactorily afforded. 

Under such condition the best method to use is some form of septic- 
tank' disposal. some safe distance from the building apd, if - 
possible, in some little used pact of the school lot considerably lower 
than that upon which the building stands, construct two or more .« 
water-tight underground cisterns. These can be built &f ‘brick, 
thoroughly cemented inside and out, and completely arched over 
bejow the surface of the ground. They should be large In diameter 
utji^:inore,thani6.:or v 8fretdeep;;:.:0 

larg^ wrop^g^ set in- a cement bottom, and usefully 

oeineht^% -toother. 'at the, ; joints so as to make then thoroughly 
tops covert j with a sheejt of iron or ' 

^boards > coatr'^ . tiV £o r» IT -4 
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are to be set below the surface of the ground- The illustration (Fig. 
10) will show how these are connected with the building, with each 
other,, and with -the ou tlet drains. To be sure these will not be satis- 
factory if the drainage is too slow either by reason of insufficient 
fall or marshy .wet land into which, the outlet drains are led ; but 



with the fall of an ordinary sewer outlet, and in sandy or. porous 
sou of any sort this system has proved fairly successful and has 
brought great* relief from unhygienic and almost disgusting condi- 
tions in many village and country schools. 


‘ LIGHTING OF SCHOOLROOMS. 

It is safe to say that the demands made on die eyes of school chil- 
dren a^ greater now than at any previous time in the history of edu- 
[. ^ rV? n A? eref ° re ? hateVe * can ’l>® done in the way of -furnishing 

•m mmd that the problems of lighting, heatihg, arid ventilating 
f-r 1 "^ «>»P^ and.difficnlt.thin those connected 
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s and school officers. If children could be allowed the same freedom at 
school that they are allowed at home, and if they could have the same 
average amount of space in schools that they have in homes, then 
many of the suggestions offered here would be out of place. But at 
present, when a teacher must manage, direct, and teach from 40 to 50 
children in a room so sma^ll as to afford in many cases less than 15 
square feet of floor space per pupil, many difficulties are of necessity 
introduced. It requires p^fsistent reiteration and striking objective . 
illustrations of this difference between home and school conditions to 
bring teachers to act accordingly. The habits they have formed at 
home in these particulars must be overcome before they can be trusted 
to be careful of these things in their schoolrooms. 

The problems connected with the proper lighjting of schoolrooms 
vary to some degree in different parts of our country. California and 
. all the States of the Southwest enjoy more sunny days, and hencerget 
more regular and continuous bright light than any of the Eastern or 
Northern' States.. Besides, in this same region the air is often freer 
from dust and smoke than it is farther horth and east, and this ren- 
ders both the direct and indirect light unusually strong. During 
several months of the year the landscape in the Southwest presents a 
wide expanse of browns somewhat dazzling to the eyes, as it reflects 
the bright rays of the sun. To the north and northeast both the qual- 
ity and quantity of the light is affected by the dazzling snows of 
winter or, in some places, the shades of summer. Taking all of these 
things into consideration, it is impossible to formulate rules which 
will apply equally well in all parts of our country. Most waiters. on 
this subject have, however, neglected to take into account these vary- 
ing conditions, and have stated their rules and principles as if they 
could be universally applied, and school authorities who have tried to 
follow such directions without seeking advice concerning local condi- 
tions have, in many instances made serious blunders. 

In the northern part of our country where, during the winter 
season, twilight begins comparatively early in the afternoon, where* 
the shadows are long at noontijne,' and where cloudy, dark days are 
of frequent occurrence, it is often necessary to require for each class 
room an amount of window surface equal to one- fourth of the area . 
of the floor. In the Southwest it will be perfectly safe. to limit the 
total area of the windows to One-sixth of the floor space. It must be * 
tndc Wood, however, that here rules yyill hold good; only in thope 

pr.bj^rl^ Spla^ ; khd-v;Wh€>i^;^ TaW " 

tffStiie^ 

for arbhit^ buildere ^ that these figures do not ’ 

reph tiho cbinl ned pi c inside the^indow frames,* but the 
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A schoolhouse should be so constructed and so placed on the lot as ' 
to admit into the. class rooms the early morning sunshine \>r that of 
the later afternoon. In the latitude of our country, schoolrooms 
should never be lighted by windows facing to the south. If Windows 
“pen into « class room from the south, despite all that can be done 
with ordinary shades or blinds, bright rays of the sun will find their 
way into the room during the busiest part of the day and will in- 
evitably dazzle and disturb the eyes of the children as well as those 
of the teacher. It will prove a mistake in nearly every instance to 
say that the teacher can so regulate the aliases ns to prevent nil such 
troubles. If we were to grant that- double shades, .of which we will 
speajt more at length later on, can be regulated jso as to shut out the 
direct rays of the sun, the fact still remains that very often busy 
teachers will neglect to regulate them properly, and consequently 
harm will result. During several years of observation on this point 
I have yet to see a single class room properly lighted when depending 
on light from* south windows., • 

While speaking on this point, though addressing his thought to 
Hie teachers of Germany and of course to the conditions of German 
ojimate. Professor Foster, of Breslau, has said: 

No curtains have yet been Invented which will keep back the direct raya of 
the sun and at the some time let the diffused light of the dear sky | M rs through. 
Ground glass bos beeu recommended, but It la too diluting and blinding in the 
direct rnya of the sun ai)d during cloudy days It Intercepts too much of the 
light. 


Slice the words here quoted were written many attempts have been 
made to solve the difficulties mentioned by the invention and manu- 
facture of many kinds of shades, but we have yet to see a shade, 
whether green or gray, buff or blue, which, if satisfactory when ex- 
posed to the. midday rays of bright sunshine, did not prove unsuit- 
able during the earlier and later periods of the school day. But some 
one may say that the teacher must- adjust the shades as the conditions 
change during the day. I apswer, here is jusf the trouble; teachers 
do -not adjust and can not be trusted to adjust the shades so as to 
maintain a regular light when windows open to the South. 

But, if it is difficult to use shades, to properly regulate a south 
light is more difficult and, let us say, almost Wholly impossible to 

do so- with the common shutters or slat blinds. I have- found that 
even when these are new and all of the slats are in place, juat as with 
the . shades, the> are very ^requeptjy iie^lectjed . ^nd^ th^Fetfore: dkcrg^i;!- . 
ous; but the difficulty- is especially gi^t ^hen,- after a short time, 
all the slats do hot close equally tight Through the chinlm' thus 
afforded pencils of light stream in, producing that pecuiiar.ipainfui 
adjustment of the eyes, which- not; only induces undue fatigue' of the. 
difoa^ifoe 
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into a restless and careless mood. So the plain advice to give here is. 
do not construct your school house in such a tray that windows will 
open from any class room toward the south , for it is impossible to 
light the room properly in this way. 

Tho windows should be placed on one side of the room only, and 
preferably on the east side in buildings of one room. They should 
lie plan'd on one side so ns to avoid cross lights and prevent the 
children from .writing in the shadows of their own hands. The eyes 
of any pupil in the room will thus be relieved of the necessity of 
attempting to adjust themselves to unequal sources of light. Even 
as simple and as plain a necessity ns unilateral lighting .for school 
rooms is not understood by many who know naught of school condi- 
tions. A physician recently rebuked me for recommending this 
method of placing the windows, for lie said that lie Indie ved it would 
be a very serious tiring to thus compel the children to use only one 
eye in their work.. 

With unilateral lighting it is far: easier to arrange for adequate, 
blackboard space antf to place- it opposite the light, as it should Ik*. 
than in any method of construction admitting light from both sides. 
Furthermore, in large buildings it is practically, impossible to plan 
for windows on more than one side on account of the necessary hall- 
ways und adjoining rooms. * 

The windows should be placed as closely together as safety of con- 
struction will permit, and well toward the rear of the room— that is, 
the windows ought to lx* so located ns to lie ns far as possible to the 
rear as well as to-the left of the pupils when seated at their desks. 
To make this arrangement of the windows possible, it is. necessary 
to determine, before they arc placed, the direction toward which the 
piipils will face. This will bo more easily understood by referring to 
.. the drawing showing tlu\ proper position of desks and windows; 
(Fig. 2.) Pupils should -receive the light from the left in order that 
when writing the shadow of the right hand will not fall directly on 
the point where the pen touches the. paper. It follows, therefore, 
that if there be any pupils who use the left hand in writing or draw- 
ing, special provisions should be made for them so that' they may sit 
with the right side to the light. If the majority of pupils were left- 
handed, plainly the advice should be given to construct the rooms so 
as to have the windows to the reat* and on the right side. 

.; We have said that the windows should, be placed on one side only, 
and preferably toward the east, v The last statement in this rule.. 
of.,cours^j coqld ; not glways apply to schoof buildings containing 
■ mbfei. thanoneroom. In buildings* of two, four, or more rooms, it 
_ will often be necessary 'to have the. if iridows of as. many, rooms face 
..the west as the e it. It still remainstrae, however, that thorn rooms 
r whose , windows face the eaq&whenV. other conditions remain the 

__ - : •.* . v 
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same, will be the most healthful and wholesome rooms because of 
the early sunning which they will get. And just here is perhaps the 
best place to say that while the north light is the most diffused and 
the softest which can be admitted into the schoolroom, it is unsafe 
to depend on maintaining the health of children kept in schoolrooms 
with windows looking only toward the north. These rooms will do 
for art work and laboratories, but not for regular classrooms. Every 
schoo room needs a sun bath each day to keep it pure and wholesom^, 
and it is coritraiy to the simplest and plainest rules of hygiene to 
construct a schoolhouse which will not permit of this mode of snnita- 

:! 0n J nd i , .r f r t,On - A,S ° the first P art of rule needs some 

light modification in order to prevent it from deferring in certain 

cases There are conditions in most of the Southern and Southwest- 
ern States, especially ,n the great valleys, which demand openings 

bktol ? e *T? h ’ n0t /° r purpose of i® ttin g additional light 

but for \entilation and cooling. In the warm valleys, during the 
early and later months of the school year, the heat is often so intent 
". S r ^ f n .f r lt &lmo r s T t necessary to get the advantage of a breeze 
ough the. room. Under these conditions it is best to have some 
• openings m one end of the room, preferably toward the north These 
openings need not be full-sized windows, but better, small windows— - 

?J Z T m r flo °r, Wnged to the lower p Jrf 

he window frame or fastened as transoms. These windows, perhaps 

, . in numb ®f’ caM 1)6 «» v ered on the inside with close-fittirtg opaque 
shades or curtains, so fastened as not to interfere with freedom in 

* ° SI fl g the S n Sh ' Th ‘ S precaution ’ together with their 
lei^ht above the floor, will prevent such windows from admitting a 

blinding light into the eyes of teacher or pupils. 4 g 

diirtimT SeCj ? nS ° f J ° Ur C ,° Untry Wherc there are many cloudy days 
during the winter and early spring, and especially in smoky cities, 

with tall buildings not far removed from the school ground, it is 

asmuc^’t! 8 W6 h / V0 elsew h er e said, to plan for at least one-fourth 
as much glass surface to efcch room as there is door space. The diffi- 

' m ™ S t m th * P r «per placing of so much glass surface in a single ’ 
1U JA l ? xan, P|®’ the room be 34 feet .long, 27 feet wide, ahd 
in fc .T U d b ® necessary ’ ^cording to this rule, to place 

. feet long 229 square feet of window surface. If the 

wind^wf W * n f ws 4 feet a ^° ve the floor, and the tops of the 
windows extend to withm 1 foot of the ceiling of the room 

fee Iragth of the windows wosMthec be limited to flf feet; b order,’ ' ' 
therefore, to firet the Mi J s. 


u e, 27 feet of this wall surface must be glass. This wduld We 


■ft* ’ 

: <tz} 
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many of the children in a room would be compelled to sit throu 
the day almost facing* a window. If, however, the windows 
lengthened so as to bring the glass surface within jft or 8 inches of fhc 
ceiling, the requirements for one-fourth as much glass surface as flbor 
. space can he met, and at the same time more than 8 feet of the wall 
space left for corners, ,'mullions, and sashes. But this is scarcely 
enough, for it would still bring the windows too. near the front end 
of the room. 

If we make a similar calculation for a schoolroom of approximately 
the ideal size and proportion, 24 by 32 by 18 J (this is generally too 
high), we get far better results, for with these dimensions we enn 
.place tlie windows intone side and. still have more than 11 feet of 
space for corners, sashes, frames, and mullions'. This ought. to give 
at least 6 feet of blank wall space in the front of the room, and. 
while this it not ideal, it is not bad. on dark days, and on unusually 
bright days the shades could be drawn over the front, window 
without risk. It has been ndvocuted by Doctor Harris and others that 
a part of these required windows lie placed in the rear of the room, but 
near to the window side. This of course would necessitate that two 
sides of the room have no immediate connection with any, other part 
of the building, a demand which- would ofTer no hindrance in the 
construction of small buildings, but for large buildings it would in- 
. traduce insuperable difficulties. Besides;- these rea r windows Would 
introduce a serious disturbance to t-hfc teacher, making it necessnrv 
for her to face the light while at work with her classes. Blit if we 
calculate on the basis of one lifth as much, glass surface as floor sur- 
face, and this is enough for school buildings well situated, we would 
hove 16 feet of the wall left to use for frames, sash, supports. and -4 
corners. Hence, under such conditions, there ^s no necessity for 
purposes of lighting to put windows in more than one side of sbhool- 
, houses properly placed and where the light is not cut off by fog, 
smoke, or high-horizon lines.. 

We have, said that the windows should be grouped as closely to- 
gether as safety of construction will permit. But in the lower rooms 
of large buildings where strong walls are a necessity there still 
remains a difficulty. Here the mullions, if made of brick or wood, in 
order to insure safety, must be thick and heagy, arid hence will inter- 
cept ligjit, use up wall space, and. cast troublesome shadows. Mr. 

Bridgeport, Conn,, has. devised arid is using tri hj build- 


uie snaqoiys to a ^iniinuin.. Tins st^JLe of mullion in |argfc 
buildings is a necessity in- order to proper Ijt’bieoe the Windows and 

f&'kiv? r ' .thoilFD C rvlaoo. emw/noo ■ . /.-A/o//. ,•> /( wl D. J * ' ' * 
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LIGHTING OP SCHOOLBOOKS. 

The distance between the floor and Jthe lowest part of all school- 
room windows should be greater than it is usually made, in order to 
- Invent the light from shining directly into the pupils’ eyes. The 
window sill should be from 3J to 4 feet above the floor, so that all 
light falling upon the desks would come from above the level of the 
eyes of the pupil when seated at his desk. This is an exceedingly 
important direction, for. when windows are so constructed, the danger 
of mispluced and disarranged shade is minimized. Some of the Ger- 
man cities require that the bottoms of the windows must be placed as 
high above the floor as the top of the pupils’ heads when seated. 
Doctor Lincoln; one of the best authorities on school hygiene in this 
country, says that 4 feet i& none too high. 

In order to get the best light and the most of it for the amount of 
window surface, it is absolutely necessary to run. the top of the win- 
dows as near to the ceiling as possible; for it is plain that 1 foot of 
Avindow surface near the ceiling of the room will do more to properly 
light the room than 2 or & feet near the bottom. The tops of the 
windows ought to be at *eust 12 feet above th^ floor, for this will 
insure sufficient light to those pupils seated farthest from the 
windows. . 



Taking the ciie frym a rather pretty effect in the construction of 
dwelling houses, architects and school men are beginning to put 
“coved” ceilings in school houses. In my opinion this is a mistake. * 

I have just measured some of the brackets used to get this effect and 
have found that, when the laths and plastering have been put on, it 
necessitates a narrowing 'of the wail space from floor to ceiling avail- 
able for windows almost a foot. . Add to this the thickness of t/ie 
frame and the sash and you have the top of the glass surface re- 
moved nearly 2 feet from the ceiling. In practice this removal will 
often amount to fully .2 feet. To make up this lost space, the win- 
dows are placed too. low in the rooin or else the ceiling is made too 
high. But there is no objection to. coving tlie ceiling on all sides 
save the window side, for. the effect is not displeasing; and so far as 
I can see in no way. introduces any difficulty^ 

' As mentioned elsewhere, no pupil should he seated at a greater 
distance from thO^ indows than that equal to twice the height of the 
tops of the wfndows from the floor; and this, too, only on the condi- * 
tion of the proper amount of window surface. Where it is impossible, 
to get sufficient light from ordinary windows, due. to errors in plans 
or to conditions over which ■ builders have no control, the ' C 

or ribbed glass now on the market oug^t to be used. As the result of 
a series of tests made by prbfessor Norton at the Massachusetts Insti- 
tute of Technology, it was found that by the use of this ribbed glass 
set in the upper parts of wjndows the illumination of dark rooms . >>. 



AMERICAN SCH00LH0U8E8. 




could be increased under certain conditions from 40 to 50 per cent. 

It is not expensive and can be had in almost any market. 

The proper arrangement of shndes for the windows is not an easy 
matter. Blinds, I think, ought not lio be used at all, for the reasons 
spoken of above, and for the further reason that they are far more 
expensive than common roller shades, and frequently become hard 
to manage. / 

The best arrangement of shades to my knowledge which has been 
devised consists in using two separate sets of shades ‘for each window, 
both fastened at about two-fifths of the height of the window, the 
upper one to pull up and the other to pull down. Cure must be taken 
to so place them that they will not rub together when both are rolled 
up, nor leave a chink through which a stream of light nmv pass when 
both are unrolled. Special brackets have been devised- for these fas- 
tenings and are now on the, market. The shades should be wide • 
enough to cover the window and extend over each side of the window' 
frame, to prevent rays' of light from passing the sides. This last 
precaution will save much annoyance later. 

There has boon a great deal said about tlie proper color of the 
shades, and many ex|H»riments have- been made to find the color and 
tint most satisfactory to the eyes of children, which will at the same 
time serve to prevent the entrance of dazzling light. Some have ad- 
vised the use of an opaque dark green shade below and a translucent 
lighter green one above. This arrangement, however, can be satis- 
factory only when the shade used above ij|gufficiently opaque and 
sufficiently dark to avoid that peculiar gre<ffl||hight which makes 
for discomfort. Rowe, In his excellent little book on “The Lighting 
of Schoolrooms” says:. 

I have found that bisque (a light sage) makes a very satisfactory color, not 
light enough to annoy or dark enough to exclude the light. This and lighter 
colors, of the handmade tint and the Bancroft Nunfrost Hollauds. meet all the 
requirements of Cohn’s light tester. ; . 

/ Since the light of the room is modified txrth in amount and 'quality 
''by the color of the walls, it is in' place here to speak' of this. What 
color is b«8t for the walls of a schoolroom ? The answer to this ques- ^ 

L , tion will be given by summarizing a report made to the school board ’ 
of New York City by’ a conunittee of the best known oculists of 


... the city:* .. / ■ • ; ; 

yyatl . gpace^between thjB floor and the window . . sills and 
' ‘ the ehalk troughs aho&d bea light brown. 

V ' (2)!. Side walls and ceilings should be a light fcuff tint, or a light 
gray. The red end of the spectrum' should never' be used in school- 
room deooration. for it absorbs too much of the light. 
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(4) The color chosen 'for the. walls and ceilings should be chosen 
•for the most unfavorable days. 

(5) The woodwork m the schoolroom should not be highly polished. 
Natural finish with a dull - surface is best. 

* * 

' SA JMMART. 

1. In those' parts of our country far to the north, where the sun 

is low in the south a greater part of the school'year, and in those 

locations wIiA’e fogs and*cloudy weather prevail or where the air. 

is clouded with smoke, architects ought to.allow fo^ each \oih one- 

fourth as much glass surface for the purpose of lighting as there is 

floor surface. 'In the south and southwest where sunshine is abundant 

and. where- the sun is higher above the horizon atyioontime, one-sixth 

as much glass surface as floor surface, whefi the wjndows are properly 

placed, is sufficient.,, In general, wfyere tliero are no hills, high build- 

ings, or trees to obstruct the light, .And whei^ the atmosphere iscomi- 

parativ y .clear, one-fifth as much, glass surface: as floor surface 

will suffice. ... / 

, * 1 , • 

2. TJie boftoui of the. windows should fee at least 4 feet. above* the 

( floor. , • ' . 

3. The windows should be placed as closely together as safety of 
construction will permit apd as far back toward the rear of the room 
as possible and the left of dhe children when seated at^their desks. 

4. To aid in grouping the windows closely together iron or steel 
mullions should be used with the: iqper and outer sides having 
rounded edges in' ord£r that (he light from the, windows may he 
equally distributed pyer the room, that as much light as possible may 

Renter,, and that no shadows may fair on the desksmear the windows.- 
I 5. The windows should extend close to the ceiling, for the best and 
f most effective light comes from the fop of the windows rind spreads 
{ over the entire room most evenly. * ' * 

In case tall buildings or high hills raise the hfrizon line on. the 
window side of school buildings, prismatic or ribbed glass should jbe 
a - usptl in the upper, part of tfee windows, for this both scatters and 
increases the light in'darker parts of the schoolroom. This sort of 
glazing should not be used on the lower part of the windows on 
account"of the glare produced.,. Y . - 

. 7. Iii hot’Climates, where dicing part of the school year a breeze 
t I s refreshing nn(l ttcceptab^ ftere should, be placed* wheiv possible; 

^ind'oyy ^ 8 afccixre >t he '^p vih t Ke eff dYpfY t]he ^ . 

Y ^faesf or plaqeil on a piybt arid covered with 6^ Th^rieS 

• Windows are pot for the purpose of lig^ty but, as suggested, to afford „ 
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8. Sliding slat blinds or outside shutters should never be used in 
schoolrooms either to cut off the direct rays of the sun or for deco- 
rative, effect, 'lor they are both expensive and ill adapted for school 
purposes. The best means so far devised and at the same time the , 
cheapest and most easily managed ^appliances for this purpose are 
double shades. These should be fastened at a point about two-fifths 
up the windows froip the lower sill. They should be fastened in a 
specially devised bracket (such brackets are on the market) so that 
while one shade will close the upper part of the. window from below, 
the other will close the lower part pf the window from, above. Care 
should lie taken that these brackets are so constructed and so, placed 
that.no rays of light can pass between the two shades, either when 
rolled or nnroHed. The shades should be sufficiently widejto prevent ' 
the rays of light from entering at their sides. 

9. It is a very difficult matter to hit upon the proper' color' of 
shades and at jtlie same time to get those sufficiently translucent to 
allowva maumum of light to pass thrbugh\witfiout producing a 
glary.' In general, it may be said that a light unobtrusive green, seems . 
to be the most satisfactory. ’This, however, will in part depend upon 
local conditions, and the proper situation of the windows. Green is 
a very troublesome* color to handle in a schoolroom, and tests ought 
to be myde in all caSes before final decision is made. For it often 
.happens that a slight variation in^ shade dr the quality of materials 
makes »a decided difference in the quality of light in the schoolroom. 

10. The great amount* of blackboard surface used, in American 
schoolrooms tends to albsorb much of the light.* On dark days when 
these are not in use it has been found that great relief can be afforded^ 
those children' who sit at .the desks farthest removed from. the wiiv 
dows by drawing down light curtains over the blackboards. Profs. 
Basquii^ and Scott report that “by the .introduction of screensaver 
the blackboards” they found .that in rc^ims receiving unilateral 
lighting they could by the use of such screens increase the light’ at 
the darkest >«at in fce roPm 50 percent. . 


/ HEATING OF SCHOOLROOMS. * 

p: .: : ^ Beforb, enterin gj^pon a. dismission of the various methods em- 

■; • ployed heating schoolrooms, it will be well to -consider briefly * 

• thia; qub^ion j At’yrhat temperature §h.ould the schoolroom • be kept? • 

^ :df ';6 jBT°-, : ■' * 

^ ; mxnllar cliniaiic ccmd i t ions a^jout tlie same demands are made/ : 

In ftiis ^country we have generailljr fixed oq 68° to ,70° F. as the limit. 

on here fa .somewhat pfot>* * 
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lematical, but I think it can be explained iti part at least as a result 
of habit. Professor Woodbridge’s explanation of the demand for 
higher temperature here than in England is based on the difference 
between the amounts of aqueous vapor mixed with the air in this 
country and that in England. He says: • ‘ , 


Because water vapor haB a higher specific heat than alr t a humid air at a. 
lower temperature than the body extracts heat from the body more rifpldty 
than does 4*y qir at the same temperiiture. On the other hand, evaporation is 
less rapid in a moist than in a dry alr t and the reduction of the evaporation 
rate results in heat accymulation within the body, notwithstanding the effect 
of atmospheric moisture ln/acceleratlng heat extraction from the body, so long 
as the air temperature Is below that of the body. The process of heat accumu- 
lation under such conditions is frequently ns much lb excess of heat reduction 
that the resultant effect is a rise in the body’s temperature. It then becomes 
necessary to Increase heat elimination through other means by as much as it 
Is reduced by evaporation.' Therefore cooler air and cooler surroundings be- 
come necessary. That Is, as less heat Is eliminated by evaporation, more heat 
must be eliminated by convection and radiation. For this reason the English- 
man finds a teuqietature of 55° or 60° as essential to his comfort as is 05° to 
'tO 0 for the comfort of the*New Englander,^ wht lives in a drier climate, and 
whose perspiration is more free, and whose heat loss .by evaporation is corre- 
spondingly greater. 

The person acclimated to the English climate suffers from the winter warmth 
of American houses for the reason that, he is Constitutionally habituated to u 
low perspiration rate. When he comes into the New England- indoor winter 
temperature his phy geological response to the new conditions is not Immediate; 
heat accumulates, and the uncomfortable and irritating scnsatlou of aute- 
hatlon state' is experienced. On the other hand, the New 'Englander 
going into English bouses finds them cold, for the reason that his higher rate 
perspiration habit Is maintained, and heat losq by that means Is at the outset 
but little reduced, the low temperature and the high humidity of the air, tfhd 
the low temi>eriiture of the surroundings meanwhile Increasing the normal rate 
of heat loss. The Englishman complains of American “ ovens.” The American 
complains of English M Ice houses.” The high teni|)erattire 61| American dwel- 
lings is as essential to the American’s comfort as Is the low teini>emture of 
English homes to the Englishman's comfort. ( Air and Its Relation to Vital 
Energy , by Prof. 8. II, Woodbrldge <Mass. Inst. Tecbnol.), Connecticut School 
Document No, 5, 1004, p. 12.) * ^ 

This seems to me to be the jnost rational explanation^of the general 
demand in this country for higher temperature in our schoolrooms, 
and. it ought to cause those who strive to set our standards by those 


found satisfactory in Europe to see that they are running contrary . 
to those principles of hygiene they are striving to follow, However f 
there are other elements entering into the acquirement of habitual 
demands for higher temperature here than , in England or on' the 
Continent. *V-. v ;"v • ‘-"v ** -../■■..—'-a 


Our homes are kept at ahigher temperature partly because we have^ 
thus far bad no urgent need to economize on fuel. Our forests have 
furnished us wood at small cost and our great coal deposits have sup- 
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In many parts of Europe the cost of fuel is comparatively high, and 1 
greater economy is practiced in this line of expenditure. In the next 
place many parts of our country are subject to greater variations in 
temperature in. both summer and winter than is often experienced 
in Germany, France, .Italy, or England. That we are more sensitive 
to cold or at least Hemand more effective methods of heating is well 
recognized in Europe as all will be'told who go abroad for the winter. 

Be this as it may, our teachers and pupils insist that the minim um 
temperature allowable here is about 65° F., and this is equal to the 
maximum prescribed 'abroad. While we may find fault with this 
demand. and declare it unhygienic, we must, at present at least keep 
our schools heated to. about 68° F. to avoid complaint from both 
teachers and pupils. A temperature of 66° F. may be the correct 
theoreticaf maximum, and I am inclined io favor .this, but it will 
rarely suffice in practice in many parts of our country. 4 tempera- 
ture of 70° at the breathing line was formerly regarded as the ideal 
to attain, but it is common now to consider it the maximum allowable. 

These figures may all be misleading, however, for the construction 
of the schoolroom and thei-methods of heat distribution enter vitally 
. into the question. For example, one schoolroom' with damp walls and 
poorly constructed floors may be quite uncomfortable.nt 68° F. at the 
breathing line in the center, of thewbom, While another, with damp- 
proof wal Island double floors with deadening felt between may be 
quite satisfactory with an even temperature of 66° F. One frequent 
complaint from teachers arises from the fact that there is too much 
disparity between the temperature at the breathing line for the chil- 
dren while seated and that for the teacher while standing. There is a 
real difficulty here, and it can be remedied only by double floors well 
deadehed and protected from drafts and more effective methods of 
evenly distributing the heat. Naturally heated air moving by the 
force of gravity will seek the upper part of the room, 'and unless it 
finds an«xit the^e will remain until it becomes cooler than tlie ascend- 
ing currents, when it will slowly descend. If, therefore, there is no 
effective method for exhausting the air at the floor line and at the 
.same time introducing a little more through the inlets than escapes 
through the exit ducts so as to allow for leakage, this difficulty Will 
not be overcome. A decided plenum condition. is necessary for good' 

. distribution. The ^ introduction of abundant warm fresh’ air by 
means of a fan, the effective and even distribution of the heat, well- 
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Wry all necessary measures to prevent unevenness of temperature. 
* VThen'all of these regulations are fully met, I am persuaded that the 
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ture can be ascribed to idiosyncrasies, or to the effects of winds over 
which we can have little direct control* 

Every school should be supplied with two or more thermometers, so 
^ that the supervisor as well as the teacher may know the exact tem- 
perature maintained at the breathing line and at the floor line in all 
parts of the room. These are not expensive luxuries, but may serve 
to forestall a good deal of complaint and furnish indisputable evi- 
dence for the edification, of all concerned. ' 

' It will be well to recall in this connection that it has been discov- 
ered that .certain discomforts which we have hitherto connected with 
breathing foul air have really been due to working in overheated 
rooms. Dullness, headaches, and general heaviness of mental action 
may, and often do, find their immediate eauses in this, for heated air 
has less oxygen bulk for bulk than cooler air. 

♦ Next to ventilation and lighting, the temperature of a schoolroom 
has more to do with school work than any other physical condition. 

■ In fact, unless tile children are comfortably warmed in cold weather, 
it is not only impossible to carry on the work of the school, but it is 
positively dangerous for them to be quiet. It is absolutely essential, 
then, to make adequate and convenient provisions for heating. This, 
last statement seems to be a useless one, for it is a mere truism; but, 
sad to say, it is what one might with propriety call a theoretical 
truism rarely realized in practice. - 


, FIREPLACES. 

* 

Old-time setyoolhouses were heated by fireplaces, and in general 
those pupils close to the fire were too hot, while those at a distance 
were uncomfortably cold, for such a fire is more effective in creating 
drafts in a schoolroom than it is in giving but heftt. In a room so 
heated there is a partial vacuum created, causing the outside cold air 
to pour in at every possible crack or crevice and to move directly 
toward the fire. The day of the open fire in the schoolhouse has 
almost gone, for, -while it had some advantages, it faded to accom- 
plish satisfactorily and economically its purpose. It was cheery on 
mild days and totally inadequate on cold days, but it was. a good ven- 
tilator — indeed, too good. In comparatively recent years .fireplaces 
have been constructed in such a way as to warm the fresh air and in- 
troduce it into the schoolroom thrpugli duets* above the fireplace. 
This style lias a dist inct ad vantage , over the original in that it helps 
•i in preventing drafts and at the, same tjme is mqre: economical of fuel. 
But fireplaces in school buildings are inadequate and ineffective save 
in well-constructed buildings in mild climates. Even so* the trouble 
of keeping up the fires and preparing the: wood is too great to com- 
mend -them for use in a busy schoolrbom. Most fireplaces and grates 
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waste more than 90 per cent of the fuel. As an auxiliary ' 

tion, when the heat supply comes frpm a furnace or through steam 
coils connected with the fresh-air inlets, the fireplace correctly placed 
is useful and effective. < 

* BOX BTOVEi£- 

The l x>x stove came next with its greater efficiency and economy. 

* It heated the room hut afforded no effective means of equalizing the 
temperature in the various parts of the room. When situated in the 
center of the room it was in the way, and 'because of the fact that it 
was out of the question for a pupil to sit near it when it was heated 
sufficiently to meet the demands of those occupying benches next the 
‘walls much* of the best space -of the schoolroom was wasted. ^If 
placed near the end or side of the room it was ineffective for the 
room as a whole. The roastings to which the school boys of a gen- 
eration ago were subjected remain yet as vivid impressions. Fortu- 
nately, vigorous outdoor employments and sports, together with short 
school terms, minimized the dangers. In early days the school build-* 
ings were often built in such a way that the wind swept under the 
floor'at will: Double floors with deadening felt were not known, or 
if they were, knowledge in .this case at least hud no relation to virtue. 
Single floors with open cracks were the rule. The walls were made 
of stmjding, covered on the outside with one thickness of clapboards 
put on shingle fashion, and on tlie inside with wide boards tongued 
and grooved. Shrinkage was ample and hence the stove must be 
kept red hot in cold weather. Log houses well chinked were in. 
some respects much better, but awkwardly fitting windows in these 
generally evened up the difficulties. 

The great majority of the country schools in parts of our country 
are yet in the box-stove era, but the buildings are being mpre care- 
fully made, and hence the children are somewhat better protected 

from the cold. 

' V 

JACKETED STOVES. 

4 ^ 

The jacketed stove is the next step in the evolution of the means- 
of heating school buildings. - A jncketed stove, as its name indicates, 
is a stove surrounded with a casing or jacket, between which jacket 
.nnd the stove there is left an air space connected directly by means 
of one or two ducts with the air outside. These ducts permit the 
cold fresh air from the outside to come in contact with the stove 
■ , and when it is warmed, to rise .directly into the . schoolroom. The 
: : jacket wfeen properly, fitted serves to keep this fresh air close enough 
to the stpve to warm it, and at the same time to deliver it into the 
room, well above the breathing line. It is well to provide the fresh- 
air inlets with dampers to be used during troublesome winds. 
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To-geJ; the best results with stoves of this sort, it is necessary to 
have an exit flue or duct through which the vitiated air bf the room 
can be drawn out. A simple and. rather effective way to do this 
is to make the smoke flue large enough to inclose the stovepipe from 
the stove througlralmost to the upper air and still have room around 
it for the exit of the vitiated air. .Ip small buildings this exit duct 
can be made by extending the flue to " 
the floor and opening it in a small fire- 
place. This opening should *be at least 
3 feet high. so«4hat drafts toward it 
wo^ild not be merely at the floor line, 
butlmorc evenly distributed between the 
floor and the breathing line. There 
should be a close-fitting cover provided 
for this opening, for it is advisable to 
close it at, nights to prevent soot or 
sooty odors from being drawn into the 
schoolroom with the descending cur- 
rents of cold air. The stovepipe may 
enter the flue about 8 feet above, the 
floor and be continued to almost the top 
of the chimney. The fire in the stove 
will heat the pipe within the flue and 
, thereby, through radiation, cause an 
upward current of air directly from t ho 
lower part of the schoolroom. This 
1 will have the effect of exhausting the 
air at and below the breathing line, and 
also aid in causing the heated air emerg- 
ing from the jacket to circulate more 
% freely throughout the room. In case 
this circulation is not sufficiently active, 
especially in mild weather, to equalize 
the temperature of the room, a fire built in. this fireplace will help 
materially. The accompanying drawing (Fig. 11) is designed to 
illustrate this arrangement. 

A jacketed stove can not be trusted to ventilate a schoolroom 
effectively at any time and not even passably saver in very cold 
weather, and then only on the conditions, that the building is -well 
constructed, that the stove is l&*ge v that proper means for exhausting 
the air are used, and that the air ducts for the entrance of the fresh 
air are sufficiently large not to hinder through much- friction. For 
a crowded school it is never sufficient. 
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Fig. 11.— Exhaust flue and small 
fl replace for use with a jacketed 
stove. 
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It is better for several reasons to locate this stove neat* a corner 
of the room. This will render long ducts unnecessary and require a 
short length of stovepipe within the room. Such stoves as here de- 
scribed ^re now on the market and are much to be preferred to the 
unjacketed stove. But it is false economy to stint in the size of this 
stove for two reasons. A large stove will afford better ventilation by 
introducing* more fresh warm air, and hence cause a more rapid 
change in the room which in turn will secure a more even distribution 
of the heat; it will also make it unnecessary to heat the air to such a 
degree as to make it dry and harsh, and it is more economical of 
v fuel. 

HOT-AIR FURNACES. 

In* large buildings the idea of the jacketed stove is realized in 
the so-called hot-air furnace system of heating. A > hot-air furnace 
is nothing more than a modified jacketed stove, 'Either the heat is 
supplied directly through radiation from the fire box and its system 
of radiator or from steam coils incased in a jacket or wanning 
chambers. In both cases the jacket completely surrounds the radiat- 
ing surfaces save at the points. where the fresh air enters and v where 
it is discharged through ducts into the schoolrooms. A hot-air fur- 
nace so constructed as to utilize economically the fuel furnishes a 
ready and convenient wav of heating dwellings, schools, and public 
buildings generally, I'here are nevertheless spine serious objections 
and difficulties encountered in-tlie use of this method of heating 
which ought to have careful consideration. * 

There is danger that the gases produced through combustion, 
especially of coal or oil, will leak through. the joints dn the furnace 
and enter the air passing into the schoolrooms. The danger is espe- 
cially marked when through carelessness/of the janitor or the person 
who tends the fires the furnaces arc overheated and then somewhat 
suddenly allowed to cool by opening the doors of the fireboxes. In 
cold weather when it is necessary to heat the radiating surfaces very 
hot to*sup A dy enough heat in the rooms the danger is more marked. 
It must ever be remembered .that however tight the joints are made 
in the beginning, any furnace radiator is subject to great strain 
through the expansions due to heating and the contractions due to 
cooling. These strains wi^l in time open the joints and furnish op- 
portunity for some, of the carbon monoxide and sulphurous- gases 
generated by a coal fire to escape into the air ascending to the rooms. 
The ;dnly remedy fdr such a defect is to make the radiators^ so large 
that it ’vtrill he uimecessary to make them very hot to raise the amount 
of air heeded to the temperatui» required. It is obvious, then, that 
an overworked furnace is the most dangerous, furnace when leakage 
V of gases is considered, and the most expensive ip the cost of fuel* 
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The practical lesson to learn here is this: If a furnace is to be used 
for heating the air and delivering it to the schoolroom, it is essential 
to install ohe abundantly large, so as to heat all the air needed v with- 
* out the necessity of overheating the radiators. It is in no sense an 
exaggeration to assert that 75 per cent of the furnaces for heating 
schools I have examined are too small for either safety, economy, or 
health. * * 

In large buildings where this method is used, it is good economy to- 
have two or more furnaces in different parts of the basement and to 
adjust the fires accordingly. This plan of separate furnaces has the 
double advantage of preventing overheating and of making it much 
easier to introduce the air into the rooms without serious friction in 
the ducts and with a minimum loss of heat through radiation. For, 
long air ducts, especially where there i6 much horizontal run, offer 
so much friction to the passage of the air through them and afford 
an opportunity* for so much loss of heat that they are almost useless 
when depending on gravity for air movement; and even when a fan 
is used they qre still ineffective. 

Wien cold air comes in contact with overheated radiating sur- 
faces it becomes dry and, as it were, parched. Such air is in effect 
desert air, and when introduced into a schoolroom will rapidly absorb 
moisture from the skin and especially from the lining membranes of 
the eyes and air passages. Such continual absorption renders the 
skin and more specially* the mticous membranes of the eyes, aoee, 
throat, and trachea dry and harsh. Such a condition, as everyone 
ought to know, offers ideal opportunity for pathogenic germs to lay 
hold of these delicate tissues and. penetrate into their crypts. When 
the lining membranes of the air passages are coated with their normal 
moisture or mucus, it not only serves to prevent these germs from so* 
readily reaching the tissues, but it also catches dust particles and 
thereby prevents them from being drawn into the lungs. After a 
ride in dust and smoke, the condition of the lining membranes of the 
nostrils will bear witness to this fact. Besides, it seemi quite prob- 
able, if not certain, that these mucus exudations may have germicidal 
properties which have hitherto escaped scientific detection. 

All hot-air furnaces should be supplied with some means of moist- 
ening the air before it is introduced into'the schoolroom. Especially 
ia this necessary in col8 climates where the amount of moisture mixed 
with the air is necessarily small and where -its temperature must be 
raised 40 p or 50° F. The expansion of the air thus taking place will 
further teduqe the percentage of saturation veiy greatly, and serious 
and annoying dryness willsc^ult ; and then we have a desert atmos- 
phere in the" schoolroom. The problem of heating is intimately con- 
nected with the problem of securing^satisfactory humidity in the air.- 
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Obviously, the supply of fresh air to the radiator surface of a hot- 
air furnace or, for that matter, to any heating surface used should 
enter through a clean passageway and from a point well above the 
ground* The walls of the passageway and the fresh-air chamber 
near the furnaces should be carefully constructed of glazed brick or 
lined .with smooth, hard^pment, in order that as little friction as |>os- 
sible will result as the air passes to the heating surfaces. The ^floors 
of these air passages should be cemented and kept scrupulously clean, 
for any dirt or dust that enters them will quickly find its way into 
the schoolrooms, * 

If the opening for the entrance of fresh air is placed 6 or 8 feet 
from the ground there is much less likelihood that djist from the 
playground, the roadway, or street, or contaminated ground air will 
be drawn into the schoolrooms. This opening should be securely 
screened so as to keep out the larger particles floating in the air dur- 
ing high winds, and to prevent anything from being thrown into it, 
such as apple cpres, orange peels, or anything else that would vitiate 
the air or litter the floor* These passages must be carefully closed 
below and as far as possible made air-tight so that foul air may not 
be drawn into them from the basement. The location of the opening 
to receive the ingoing fresh air is a matter of much importance on 
account of the influence of winds, the danger from dust, and the need 
of drawing die air from the purest source possible. It has been found 
that if this air can be drawn from the south or warm side of a build- 
ing there will be a decided saving In fuel. Carpenter says : 
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It may be demonstrated by a properly protected thermometer that the average 
day temperature of air' Is higher on the south than on the north side of 
a building. The difference often reaches JO* F. An average of 5° FV would 
make it highly advantageous to take the air from the south rather than from 
the north side of a building. If an average rise of 35° F. is needed in the air 
temperature In ventilating work, then one-seventh of the hent required for that 
rise could he gained by choosing a south as against a north location for the 
inlet ( Heating and Ventilating Buildings, Dr. Rollo C, Carpenter, p. 451-162.) 

The fresh air must be brought into the bottom of the heating cham- 
ber so that even on windy days there will be no possibility for reverse 
currents, and that at all times there will be as little hindrance to the 
easy movement of the air as possible. 

All things considered, and esjpecially when a furnace of ample 
radiating surface is installed, when the ducts leading to the rooms are 
mathematically proportioned and not too loflg, and when proper 
fteanfi cure afforded for ^oiateniBg the degree pf 
saturation, there seems at present to be no system of heating bettor 
suited, to small and medium sized school buildings than the hot-fcir 
furnace. There Is no complicated machinery to handle, as in steam 
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minimum. Time is saved in the mornings, for a hot-air furnace 

responds with heat more quickly, than steam, and very-mudi more 
quickly than a hot -water system. The one serious defect in a hot-air 
furnace, as has Jbeen mentioned, is the danger of contaminating the 
air through. leakage of gases. Steam and hot water coils are iA the 
main entirely free from this defect. 

It is unnecessary to state or discuss in this treatise the varies rules 
used for determining the exact amount of radiating surface needed 
to easily and safeiy meet the demands to be made on any system of 
heating. These are matters for the expert engineer to determine, and 
a school board will act wisely when it seeks and pays for such advice. 
This caution, however, ought to be given: Some expert engineers — 
indeed, many'of them— know little about the demands of schools, 
and it is always letter to select for consultation one. who has made 
a careful study of the peculiar needs of schoolroom heating, and 
especially one who has no connection with manufacturers of heating 
systems.* One duty, and a very important duty indeed, which aucb 
an expert adviser oug^t to be called on to perform, kT to test the plant 
when completed aiidbe sure it fulfills the contract signed. 

8TEAM HEATING. 


The most generally Used method for heating large office buildings 
and apartment houses i^ that of employing direct radiation from' 
steam coils or radiators located in the rooms to be heated. But it is 
manifestly clear that this method alone will not satisfy the demands 
of school buildings, for there the heating and ventilating can not be 
separated* Tn heating/ by steam all the radiators may be pf&ced in 
thrschoolroom or in a warming room in the'basement, or else a part 
of them in the room and a part in a heating chamber in the basement 
Wien all the heifting is to be done directly, the fresh air brought into 
the room will havo to be heated after it enters. Evidently this method 
will make it difficult to supply. a sufficient amount of fresh air without' 
danger from drafts. It will also introduce another difficulty. It will 
necessitate severer entrance ducts leading to the various sets of coils 
required in the room; Where the gravity system is used the custom 
has been to locate these coils in recesses in the outside wall, receiving 
the fresh afr about them through openings directly to the outside air. 
This method for cold climates is simple and fairly effective for heat- 

' mg purposes. But it makes ii exceedingly difficult to maintain an 
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depend on this method to supply both heat and proper ventilation. 
On (he other hand, if the fresh air is partly wanned in thd basement 
by circulating through a series of steam coils inclosed in a jacket, 
and. is driven into the rooms by a fan,, as m the case^ofa hot-air fur- 
nace, circulation can be maintained. If in addition aq^liary coils 
are placed in the room, say. in the front and back outer corners, the 
objections just urged will not hold. £ 

But steam radiator placed in the' schoolroom are often discon- 
certingly noisy. . The hammering or slapping sounds which are not 
infrequently heard are very annoying and distracting alike to the 
teacher and the pupil^. S9 far; as I know there has been no way 
devised to get rid entirely of these disturbances, for they seem to be 
caused by the rising steam catching and driving hack the returning 
stream of water produced by the condensation of the steam already 
: used. Iii addition to this' noise in any system of steam coils, the 
valves get leaky and the escaping steam will set up confusion, or the 
dripping, water will injure the building. 

Ail of the so-called vacuum systems of steam heating are designed 
. to prevent this noise, and in addition to so manage the steam supply 
in the radiators that tlie temperature will be automatically regulated. 
But those systems pf this type, which I have seen in use'and for which 
large claims have been made, are not free from beating "noises, nor 
will they properly, regulate the temperature. Theoretically, they 
may be all that they claim, and if perfectly set and furnished may 
suffice in practice; but I am told by a distinguished engineer-that thus 
far there is surely a discrepancy between the. claims made for these 
systems and their practical workings. 

In the prdinary systems of steam heating, it is difficult to regulate 
the heat unless the radiators are so arranged that one can be cut off 
without affecting others* But more Serious still for schools is the 
fac^ that with steam coils the heat in each room must in a measure be 
% regulated by the teacher. True, when the air is partly heated by 
passing over coils in the. basement by a system of thermostats, the 
temperkthre of the incoming air can be increased or diminished auto- 
matically. Still, where the radiators are in the room, the teacher 
will often have to regulate the supply of steam by means of the valves. 
These are often hot, hard to turn, and .frequently, forgotten or ad- 
justed irregularly; Here is afforded an opportunity,, as anyone ac- 
quainted the busy hoursof & teacher ?s day caA aefi,', for serious; ' 
^danger ^through ;iiir^ ly he; ing^.-:T©aohe qas nbt;.- 
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they will approximate the temperature of live steam regardless of 
the oulside temperaturb. 

Instead of locating the main, heating coils in one plenum chamber 
and driving the air over the whole battery of coils and through the 
connecting ducts to the rooms, small plenum chambers with ample 
supply of steam coils can be made and placed at . the base of each 
separate duct The heat from each coil^will then, minus the radia- 
tion, of necessity find its way into the room for which it was de- 
signed. The fan will thus be aided in each duct by the force of grav- 
ity and the heating surface can be proportioned to the varying de- 
mands of each room. A mixing damper in these small chambers 
“ connected with a thermostat in the room will serve to effectively regu-> 
late or temper the air should it reach too high a temperature. An 
arrangement essentially, similar to this has been designed by Lewis 
and put into, operation by him. From an article describing his 
methods and the results obtained, I quote the following: ' 

In thjs new type the boilers are set so that the difference In level between 
the base of the blast colls and the boiler water line is about 30 inches ; and the; 
coils are located In small plenum chambers at tile bases of- the 'flues. The uir 
is tempered for cooling the rooms by double dampers in the plenum chamber 
decks. When the fan Is stopiied the rooms get a good flow of air by gravity, 
and are heated almost as efficiently ns by direct radiation, while securing con- 
siderable ventilation. • • • . The steam tilling Is -u, little more expensive 
than with, the first type (steam cdils all close to the fan); but infinitely less 
expensive than with auxiliary direct radiation. {Engineering Hccord , voL 58, 
No. 0, p. 140.) 


Therefore in very large school buildings, where one central heating 
plant must be installed to.'supply the whole building, a far more 
even distribution of heat can be maintained by using some such 
method as that indicated. By this means steam can be piped to 
various parts of a basement and expanded into radiators over which . 
fans can drive the air into the roomq dirfectly above, thereby prevent- 
ing friction and loss of heat and insuring a more even temperature. 

Steam heating is better adapted to cold climates' than it is to those . 
parte of our country where mild to medium weather prevails through 
the greater part of the winter season. / Chicago, St. Paul, and the- 
interior cities of the North and Northwest find steam heating even 
with all its troubles and dangers best adopted to school buildings in 
. severe weather. - v V, ;■ • 

■ ' team-heating apparatus requires more care and gets out of order 
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confined steam and to guard against deterioration through the ac- 
cumulation of sediment and precipitations. Leaking flues and steam 
fittings require the services of expert mechanics, and this is expensive 
service. 

HOT- WATER HEATING. 

In the main what has been said concerning the difficulties with 
a system of steam heating will apply to hot- water heating. One 
distinct advantage of a hot- water system over steam is that it is 
more satisfactory in mild weather, for in order to secure a circula- 
tion of water in the pipes it is not necessary to heat it to as high 
a temperature -as would be required to supply sufficient heat in 
cold weather. This would not only serve to economize in fuel, but 
would make it possible for the janitor to do. a large part of the regu- 
lation of the temperature in .the rooms by means of the intelligent 
adjustment of fires. Another advantage libs in the fact that hot ' 
"Water gives a mqre regular supply of heat and generally of a more 
acceptable quality than either steam or a hot-air furnace. But. it is a 
sl^w method, and for . climates subject to sudden and decided fluctua- 
tions in temperature is very unsatisfactory. There are some disad- 
vantages as compared to steam occasionally overlooked. It seems to 
require better joints to avoid leakage than does steam, and this may 
mean much trouble. By reason, too, of a slower rate of ovulation, 
due to lack of central pressure, there is more danger of unequal dis- 
tribution of the heat. This, however, can be overcome to some degree 
by proper grades. 

There are some, general advantages in the use of steam tfnd hot- 
water systems of heating that ought to be mentioned. Perhaps the 
greatest of these is the fact that a large building; even a series of 
them, can be heated from boilers located in one place, and if condi- 
tions require it outside the main building. This will save room in 
basements, remove the dust and dirt of the fuel from the school build- 
ing, and decrease the danger of fires. By carefully. insulating and 
inclosing the feed pipes the loss of heat by radiation need not be very 
great, and the heat can be fairly equalized throughout the building; 

Speaking in general terms, a hot-water system is not well adapted 
for the heating of school buildings, and unless there are special rea- 
sons, due to local conditions, for installing such a planib, experience 
and the reasons given above advise against its use. But should local 
demands and conditions favor its use, a competent engineer is, needed 
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In order to regulate automatically tHe tempeifature of, the air to 
be supplied to the schoolroom, and thereby to regulate the tem- 
perature of the room, many, devices have been patented in the last 
10 or 15 years. All of these must of necessity depend in one way* 
or another upon the principle of expansion by heat and contraction 
by cold. The practical difficulty to overcome has been that of hit- 
. ting upon a medium sufficiently sensitive to respond and yet steady 
enough to prevent rapid fluctuations. Some use mercury as the 
medium, others sensitive metals of a more rigid form, and still 
others liquids of suc^ a composition that they will vaporize at the 
temperature required. Generally those using mercury* depend on 
making and breaking an electric circl et irt^ hich an electromagnet 
acts upon the dampers to close Or open the entrance for hot air, and 
vice versa to open or close the duct permitting the entrance of cold 
or tempered air. Those using liquids depend directly upon the force 
generated by the vapor to regulate the dampers, while those using 
metals of a rigid sort depend upon the management of compressed 
air to do the work required. These appliances have brought great 
relief to both the teachers and the children, for without them the 
teacher was compelled to keep watch on the thermometer to prevent 
. the room from either becoming too cold or too hot. When ther- 
mostats are properly installed and the heating is of the indirect sort 
mentioned,, tlie temperature of a schoolroom can be regulated, and,* 
if tiTe heat is always to be had, will keep the room at a tempera- 
ture not varying more than 2° F. at any time. One of the most suc- 
cessful kind within the limits of my experience may. be described 
briefly as follows: Somewhere in a convenient place in the basement 
is a tank containing compressed air, fipin which small pipes radiate 
to* the various schoolrooms, where they connect with a thermostat 
properly located and carefully adjusted. One part of the apparatus 
visible in the schoolroom shows by means of a pointer whether the 
room is being copied or wartned. A neat : covering containing a 
thermometer shields the rest of the apparatus and at the same time 
furnishes a ready means for testing its accuracy. The thermometer 
has no organic connection .with the thermostat The air is supplied 
to the tank containing the. compressed air by an air pump auto-, 
matically regulated. The. force applied to this pump is usuaUy. that 
>' of the : water in the pipes of an brdinary city water suppiy, If . this ;/ 
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of the mechanism connected with it, opens the valve and permits the 
air to escape through another tube, ,at the end of which is a small 
air-tight chamber 'covered on one side with a rubber/ diaphragm. 
These are in the basement, where the changes in the diaphragm can 
v • be observed by the fireman. The pressure of the air within this 
cavity ^forces up this* diaphragm, which acts on a lever connected 
with the dampers in the air ducts leading to the schoolroom, and 
. thus cuts off a part or all of the warm air and at the same time opens 
the damper to the col<?-air chamber, and thus through the pressure, 
of the fan allows the cold or tempered air to be driven into the 
schoolroom until that temperature is reached which causes the foetal' 
tongue to contract The spring will theril&use the valve to close the 
tube leading to the compressed-air tank and at the same time permit 
the air in the diaphragm to escape back thrpugh the tube into the 
outer air. The diaphragm will then be compressed by a spring 
attached to it and the dampers wiD be reversed, allowing warm abr. 
again to enter the schoolroom. This plan wilL prove successful if 
carefully guarded, and the apparatus is so made that it will not be 
constantly changing and through too great a range of temperature. 
It is claimed by the company manufacturing it that it will regulate 
the temperature td a range of 1°. 

There is this to be said about all thermostats with which I have 
had* .experience in school buildings: They are complicated bits of 
apparatus and must be guarded with care and will not prove, success- 
ful unless the caretaker thoroughly understands their construction 
and knows how. to adjust them; It is a waste of money and danger- 
ous to the health and comfort Of school children to install a system 
of thermostats and then to put them under the control and super? 
virion of a janitor or a teacher who does not understand the principle 
used in their construction or the mechanism devised to utilize the 
principle involved. A janitor selected for political purposes or 
, simply because he can. sweep and build fires is never likely to handle 
f . them well. Here then, let me repeat what is said elsewhere, the 
janitor of a modem and thoroughly equipped school building must 
have had a good deal of mechanical training and above all must be 
a man of high-grade intelligence. 
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and met during the process of tho construction of school buildings 
and leave the others to more technical treatises on school hygiene 
and engineering. Let us then 1 set ourselves the task of answering as 
. best we <mn this question: What are the requirements in the way of 
equipment and construction necessary to secure adequate ventilation 
of a modern school building? There has been , devised no satisfkc- 
tpiy system of ventilation for .school buildings whieh does not use 
some mechanical means to drive the air in as it is needed. The 
gravity system of ventilation can be made fairly satisfactory in very 
cold weather only, when the difference between the temperature re> 
qnired in the room and that prevailing outside is 40° or 50° F. ; but 
in mild or warm weather no gravity system will afford anything like 
satisfactory ventilation. The reason that this is true lies in the 
physical principle that all air motion necessary in gravity or natural 
ventilation is caused by the difference in weight of the same bulk of 
heated and cold air. When we warm the air it expands and so; b& 
comes lighter, and hence will rise when surrounded by colder air, for 
the same reason that a cork will come to the surface if immersed in a 
bucket of watery Water is heavier than the cork and will thus dis- 
place it, until it finds a balance at the surface where a part of it will 
extend above the water. Cold air is heavier than warm air and will 
displace it if opportunity is given for the. warm air to rise. Now, 
if the air outside a schoolroom is cold and the air inside is heated 
either by direct or indirect radiation, there will be & pressure exerted 
from all sides Und underneath the schoolroom by the heavier, that is 
the colder ai|T, to displace the warm air and drive it* up just as the 
cork is* driven up from the bottom of the pail of water. The cork 
does not come up of itself, neither does thfc warm air rise of its own 
accord. Neither would move were it not for the fact that there is 
less friction to overcome in the falling of a small body of a given 
weight than there is of a larger body of the same weight. This gives 
us the principle upon which all forms of natural or gravity systems 
of vientilnt depend. Remember that when air is heated it expands, 
hence bulk for bulk is lighter than cold air. Suppose then it is cold 
weather and we depend on heating the air about a furnace or steam 
coils in . a basement and -connect these heating boxes by means- of a 
system of ducts with the various schoolrooms above. As the air is 
warmed it expands* becomes lighter, and is. forced to rise by the 
g^kter weight of the same bulkofooldair whic|;';^viil ; rash: into the 
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There will then be a strong upward movement of this heated air 
caused by the pressure of *the cold air. This warm air will escape 
through the ducts arranged for the p'urpoee into the schoolrooms. 
This warn air is pure air, if it comes from a good source, and if the 
heating surfaces are properly made, and hence the schoolrooms are 
, being supplied x with pure warm air. But it is plain from what has 
been said that the amount of such fresh air delivered into the school- 
rooms will depend on the size of the ducts and the rate of the moye- 
• meht of this fresh warm air. Try another .experiment with the cork 
by embedding in it some leaden pellets, such as shot, to see if the rate 
of its movement from the bottom of the bucket to the surface of the 
^ater will be increased or decreased. You know what the result will 
be before trying. The less the difference in weight between the cork 
v so loaded and the same bulk of water the slower will be its upward 
movement. Exactly the same thing happens by reducing* the differ- 
ence in weight (that is, the amount of expansion) between the air 
ready , to enter the schoolroom and that outside. Suppose, for ex- 
; . ample, the air outside is at. a temperature of 50° F. To heat it to a 
A temperature of 68° F. will cause less difference in expansion hnd 
therefore less difference in weight. . Hence the rate of. movement will 
be slower and less warm fresh air will enter a room within a given 
time. Tb“s the ventilation of that room will be less rapid and will 
supply the needs of fewer pieopfe 
Children of the primary gfimes gathered in a schoolroom need 
2,000 cubic feet of fresh air per pupil each hour. Students of high 
school age need 2,500 cubic feet. This does not mean that they will' 
individually breathe so much, byt that each will vitiate that amount 
They will each- breathe approximately 18 cubic 'feet per hour, but 
when a breath of air is exhaled it has lost so much of its oxygen and 
has taken up from the blood so much carbonic acid gas that one ex- 
haled breath will vitiate mOre than a hundred times as much fresh 
air to such a degree that none of it will be fit to breathe. This 
vitiation consists in reducing the normal amount of oxygen, but' 
especially in increasing the normal amount of carbon dioxid and 
throwing into the air bad. odors and possibly some sort of toxic agent 
produced through fatigue. The last element is still somewhat in 
doubt, since the experiments of Billings, Mitchell, and Bergey, and ' 
. yet a recent German authority announces the discovery of a poison 
comparable to that announced many years ago by Brown-S4quard 
k . and D’Arsonval. :. Whether this ; is final or not we ;can not say, but 
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It is possible, as we have suggested, to do this in yety cold weather 
by a well planned and ample gravity system^. but in warm or mild 
weather it is utterly impossible without overheating the room. I 
wish these facts could be made plain to all school boards, especially 
in {hose parts of our country where during the school year there are 
very few days of very cold weather. Such knowledge would save 
hundreds of thousands of dollars annually, and, better still, aid in 
safeguarding the health pf a much greater number of school children. 

A furnace of ‘ample size will warm and ventilate a home in mild or 
cold weather, but it will. not ventilate a school under like conditions, 
simply because a schoolroom must be supplied with a great deal more 
fresh air4than a home. , Shrewd but dishonest .agents make the ordi- 
nary school board in oujr towns and villages believe that the impos* 
sible can be accomplished. Teachers even are not wholly free from 
this deception. I know of no way to put a stop to this waste of money 
and this willingness to take the word of dishonest dealers save 
through general education of the masses, so that members of school 
boards would either be able to know what to. do or else know enough 
to call to their aid disinterested expert service. 

In the section 'on “ Heating of School Buildings ” the reader will 
find a discussion on indirect systems of heating by means of hot-air 
furnaces, and steam coils, and it is unnecessary *to speak of this sub- 
ject here. Our problem is now . that, of ventilation. Suppose' the 
question is asked,' Why not ventilate by opening windows? The* 
first answer will be, we mmt do so in warm or mild weather unless 
some .better way is supplied. If we depend on gravity to lift warm 
air from heating surfaces in the basement to the schoolrooms to sup- 
ply the requisite heat, then, save in very cold weather, the rest of 
the fresh air needed must come in by way of open windows or doors. 
But under these conditions it is next to impossible to prevent drafts, 
to keep an even temperature throughout the*room, and to distribute 
the fresh air in such a way that there will be no stagnant foul air 
in the corners or -at -the breathing line. It is not enough to. intro- 
duce the requidite amount of fresh air; it must be so thoroughly cir- 
culated in the room that all the children will have easy access to 
it and when vitiated discharged to give place to a fresh supply 
which should be continually entering. But suppose another con- 
dition; If it is as warm outside as it ought to he in the schoolroom, 
what will, cauSfc a ^ even though the windows 
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laoiiig the wind* there would not be enough lorae to ckw the room 
unless it is strong enough to produce drafts. Some people net as if 
they redly thought the air were alive, and would just jump into an 
open window regardless of temperature conditions. Truly there is 
still a great amount of animism left over from the days when the 
race was in its childhood. Many adults still think as a child thinks 
when it is riding a stick horse or talking to a rag doll. 

There is only one way open to us, then,' in-' the construction of a 
school building if we wish to insure effective ventilation in all kinds 
.of weather and. in the varied climates of our country. Provision 
must be made to install a fan and the system of ducts necessary and 
some form of motive force to drive the fan. There are "two methods 
v . of using a fan .that deserve consideration. A fan may be set in 4he. 
attic or upper part of a building and arranged to draw the air 
through the rooms bjf creating a partial vacuum in the ducts lead- 
ing from the fan to the rooms below. This is the vacuum or ex- 
haust system. Or the fan may be set in the basement to drive the 
air into the rooms and by reason of the pressure exerted, there to force 
the vitiated air out through ducts leading from the rooms to a control 
duct or ducts connected with the outer air above the building: This 
is known as the “.plenum system.” Still again in large buildings 
these two systems miaybe combined, so that by the use of two fans, 
one below and one above, the combined effect of push and pull may 
• be secured and a more rapid circulation maintained. If the exhaust 
or vacuum system is used alone, it is clear that the pressure of the 
air in the schoolroom will be less than that outside in the open air, 
and hence there.will be a pressure exerted toward the schoolroom from 
all directions. Every crack in the floors, wails, and ceilings, as well 
as those about the doors and windows will permit the entrance of air, 
and unless the room is almost air-tight, save at the openings of the 
ducts for the entrance of the air from the furnace or fresh-air 
chambef below, it will be impossible to prevent disturbing and dan- 
gerous drafts in cold weather. Furthermore, it will be almost 
impossible to regulate satisfactorily Ute source from which the,air is 
taken to supply the schoolrooms. Under the condition of a partial 
; vacuum thus produced air froth all sources would enter the room, 
and this would of necessity introduce difficulties other than that' of 
drafts. Air from halls more or less impure, from cloakrooms, and, 
on the lower floors, from basements wojuld almost inevitably find en- 
' > trance to the rooms, brii^ng impure ground air and ( the odors asso 
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•On the leaward side of the .building it would, by the aid of the par- 
tial vacuum produced by the suction of the. wind, cause-such a vacuum 
that it Would be difficult to prevent this side of the building from 
; making undue demands on the heated air in the bafcemant, and thus 
introduce one of the most fruitful causes of complaint in cold weather, 
viz, unequal distribution of heat and ventilation in the various rooms. 
The only way to use a vacuum system to prevent these difficulties- 
would-be to have:two fans in the attic connected up with opposite 
sides of the building, and. manage -them 09 as to minimize the 
. effect of the wind ; that is, Hmi I their speed as conditions demanded. 
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by the force of the wind and thus not only save fuel, but prevent, 
drafts. On the leaward side the difficulties due to the suction of the 
air would not be entirely relieved, but on the whole they, would prob- 
ably not be so great. Still. We must not overlook the fact that the 
rooms on this side would, unless the. entrance ducts were adjusted to 
prevent, cause more demand on the fan than the opposite side on 
account of the lower pressure of the air in. the rooms. Jhe only effec- 
tive way to avoid the difficulties in heating and ventilation due to 
strong, cold winds is to construct the walls of schoolrooms in such a 
way as to prevent-the winds from driving through on one side and 
exhausting from the other. Double windows made to fit as closely 
as possible without binding, and walls protected by deadening felt, 
are in cold climates economical in the long run and altogethen desir- 
able. Strong cold winds are the causes of much more serious dis- 
turbances in heating and ventilation than ordinary observation would 
indicate. 

Tests made by Mr. W. H. Whittejv and others show that these dis- 
turbances areoften so great that what would otherwise be an effective 
heating and ventilating system is, during the continuance of what 
would even be regarded as .a moderate wind, altogether 'unsatisfac- 
tory. Without going into details presented by him, it will suffice 
here to say that the figures presented make it imperative for archi- 
tects to take definite account of the influence of the wind if they 
would expect to insure an even distribution of heat and satisfactory 
ventilation in' coldr wind-swept locations. (See digest in School 
Board Journal , October, 1909, and, for a shorter report, the Engi- 
neering Record , v. GO, No* 10, p. *264.) 

It will pot be necessary or even advisable to enter upon a discus- 
sion of the cost of fans or the most effective kinds now on the market. 
This part of the work of a school board should be performed bv 
some Competent and disinterested engineer. Not one school board or 
teacher in a thousand will be competent to pass tipon the effectiveness 
of any system of mechanical ventilation on the market" Further- 
more, if school boards depend on the advice of engineers interested 
directly or indirectly in Oie sale of any system, they are in danger of 
being deceived, either knowingly or through* unconscious prejudice. 
Having determined on the size of a building and a givjn arrange- 
ment of rooms, halls, and basement, it is the duty of al) school boards 
to call to their aid the expert disinterested service of a competent 
engim devise plans for heating and vijRtilatibn. To*this advice. j 
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of this sort. .Most of t hem depend on representations made by manu- 
facturing concerns, and in this way expose themselves either to decep- 
tion on the part of such Anns or to criticism tor their selection of 
appliances. Contracts for building a schoolhouse can be, segregated, 
stipulated results; demanded, andt thoroughly tested before payments, 
are made. Any honest firm supplying fans, ducts, and motors for a 
system of ventilation will be willing to accede to such demands, for 
it offers to them the best advertisement and commendation they can 
get in any way. 

I have intimate knowledge of a situation where an architect, one 
of the most renowned in his profession, permitted, either through 
ignorance of the principles of ventilation, or through dependence 
upon the representations of those more eager to supply the appliuncee 
than to mqke certain of results, or through limitations in expenditure 
by the board of education, the installation of a system totally inade- 
quate' to meet the demands. The seriousness of such a mistake will 
be better understood when it is said the fireproof construction of the 
building offers no opportunity for correction without entailing enor- 
mous expense. -By all means in this day of specialization get honest 
and competent specialists to do four work after duly entering into 
a plain and definite contract for what you need. Let me illustrate 
what I mean, and at the same time emphasize some of the essentials 
of u good system of ventilation. 

It was pointed out earlier in this chapter that each pupil of high-' 
school grade must be supplied with at least 2,500 cubic feet of fresh 
air per hour while in the class room, else he will not be able to do his 
work under healthful conditions. Suppose there are 40 such pupils 
gathered in a class room, then 100,000 cubic feet of fresh air must be 
delivered to that class Toom each hour and properly’ distributed and 
circulated throughout the room. The amount is a moderate estimate, 
and in no way tKfe figures of one who is over enthusiastic. Morrison 
states upon the basis of calculations that * small children require 2,000 
cubic feet; high-school pupils 3,000, and college students 3,500 cubic 
feet per hour.” ( Ventilation of School Buildings Gilbert B. Mor- 
rison, p. 39.) Carpenter urges 8,000 cubic feet per hour per pupil. 
(Heating arid. Ventilating Buildings , Kollo C. Carpenter, p. 432.) 
Allen says, 44 Schools need 2*400 cubic feet per hour for each , pupil.” 
Woodbridge says, u Schools should have 2^00 cubic feet, per hour 
per pupil-” Parker says the following amount of fresh air should 
be supplied to healthy people when ti rep< (per head per ^ himr) c 
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It has been determined with approximate certainty that air which 
baa been vitiated so as Cmcontain more than C parts of carbon dioxid 
in 10,000 is unfit to breathe and harmful, especially when other 
unwholesome elements are present Now, tins plain and sensible 
thing to do is to calculate how many pityils the building to be con* 
struct ed will accommodate when taxed to its maximum capacjt v^ nfl* 
then put the problem to. manufacturers of fans and ventilatingina- 
chinery, thus: u We want a fait* motor (elpctric or steam engine)* ami 
th$ necessary ducts installed to furnish *2,560 cubic feet of fresh air per 
hour for each pupil (stating the number). Can you furnish it! Will 
you insure its capacity, when , running . at a normal speed in mild 
weatlier and submit to the results of tests made by a competent engi- 
neer, whom we shall select ! If so, what will it cost I The plans and 
specifications of the building can be had on application.” I do not 
mean to suggest that this or any other specific form of dealing with 
the«Q problems should be psed. But . I do want to insist that sonie 
plan embodying these suggestions would save us from great vexa- 
tions, and almost numberless errors. For example, if a fan and its 
driving machinery is furnished by one dealer and the ducts by an- 
other, unless definite figures are furnished what wop Id otherwise be 
a success ends in failure. I venture a guess that more plenum sys- 
tems of ventilation have proved ineffective in our schoolhouscs by 
reason of r the use, of small, badly proportioned and badly placed air 
ducts than by reason of the capacity of the fans furnished. It is a 
most common blunder to undertake to deliver a given amount of air 
through Jong horizontal ducts without making, sufficient allowance 
• fofirfhe great friction offered to the passage of the air through them 
or for ha loss of heat, before it reaches the schoolroom. No one can 
hope , for success in the use of a plenum system who permits these 
duds to be constructed by guess or placed at random. K requires 
complicated calculations for each specific situation to properly ar- 
range and correctly proportion these ducts. But suppose a large fan 
is furnished, proper heating surfaces are installed, ducts for the air 
are exactly proportioned, what else is there to dot To answer this 
question let us first in imagination go into the classroom. The fresh- 
air duct for a given room should open from an inside wall about 8 
feet from the floor,. The opening, if but one. is needed, should be 
nearly opposite the center or middle of the from and in the long 
side of the room. The mouth of this duct should be larger in both 
; dimensions: than the due itself and madefflaring on the upper and 

rate ) theincom^ ii better dirtributimt'of it <ivcr tin 

fopin ' Itt;‘seme/ca»'Tt;is. dinsabie to put some thin tilted gratings 
from side to side across this opening ip order to direct the *£r toward 
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the ceiling, to give it tetter distribution, and prevent the possibility 
of short circuiting. - 

1 lie exit ducts, at least two in number, should open into the .wall 
near the floor on the same side of the room through which the fresh 
air enters, if there is no cloakroom directly connected with the class* 
room. The position of these exits will 'depend to somei extent on 
what might be termed ...the center of* .population of the classroom. 
Generally speaking, if one is 10 feet to the right and the other 10 feet’ 
to the left of a vertical line drawn from* the entrance duct, they ate 
well placed.. The usual custom is to-whield the opening of an'- exit 
duct by a wire grating fastened securely and flush with the walj, T 
do not regard this advisable, and prefer theoe^penings to be finished 
somewhat like a fireplace opening, and left without gratings of any 
kind. -My reason for this is J he fact that .where gratings are used 
these openings are always dirty- The lint and dust, and occasional 
scraps of food surreptitiously deposited, are hard to remove. As a 
result, they are usually untidy and unhygienic. When finished and 
left open as suggested, they ran he kept clean. In addition, gratings 
hinder the exit of the foul air more than is generally estimated. 

In case cloakrooms o|>cn into the classrooms, as recommended for 
grammar schools, one exit duct should lie placed in the cloakroom ynd , 
large coarse, gratings in the lower part of the doors to permit the.air 
to be driven through the cloakrooms to keep the air pure and to warm 
and dry the wraps, if damp. With cloakrooms so arranged, I have, 
found that good results can be obtained by opening the exit duct in 
the cloakroom 0 or 8 feet above the floor in the inner end of the room 
or in the center of the inner wall. It may seem unnecessary to some 
to mention the fact that theae ducts must always lx? on the same side 
of the mommas the entrance duct, in order to insure a complete circu- 
lation of the air in the room. But it- is not unusual to find them lo- 
cated elsewhere. Architects who do not understand the difficulties 
of schoolroom ventilation may locate them where convenience sug- 
gests, and thereby introduce permanent troubles. The size* of the 
exit ducts should be calculated by an cjxpert engineer; and their con- 
nections with the outer air made so as to offwmHrttle friction' as 
possible. It is good economy to cover all air ductrf With asbestos to 
prevent the loss of heat. This applies to the exit ducts as'well asto 
those designed to deliver the fresh air. 

Hallways need warming and ventilation,, but it is not possible to 
ns e any .suggestion jr*- that, would be of a i^noraWaliierberanse- 
. asto jh^’and:^ 

:haps; itinaybe of some serviceto say that Ih epltl clhnates TOme pro- 
nSion should be made for foot warmers, anr 1 these re generally more - 
convenient when placed in halls. - 

’ 
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Thus far nothing has been said of the main entrance for the fresh 
air to the fan and heating surfaces. This is an important unit in the 
system. In the first place, the air should be # drawn. from the purest 
source available, and. if possible from the south side of buildings, ' 
especially in the colder sections of our country. The air on the south 
side is from 5° to 10° warmer than on the north side, and hence a 
corresponding saving will be made in fuel. The outer opening to the 
* fresK-air room should be at least 6 or 8 feet from the pound, in order 
to' keep .clear of ground air and to prevent as much as possible the 
entrance, of dust. The fresh-air room and the passage leading to it 
must be clean agd as nearly air-tight as it can be made to prevent 
any contamination through, dust or foul air from basements or other 
objectionable sources. To this end the air should be taken from a 
source not polluted by dust from streets or roadways. Unless these 
tilings are clearly and definitely settled before a building is located 
it is oftenMifficult to arrange accordingly; Too often these essential 
conditions are not well considered, and after the building is under 
construction it is to9 late to change, and then the proper location of 
'ducts, fans, and other essentials is impossible. 

■ > ■ 


SCHOOL ARCHITECTURE AND SCHOOL IMPROVEMENT. 

This is the age of schools and schoolhouses, as characteristically ns 
the later part of the middle ages was the period of churches and 
great church buildings. In each case, the faith and fervor of the 
people can be read and fairly understood through a critical study of 
these objective results and the ideals *for which they stand. It will 
not miss the mark very far to say that our ideals and feelings asso- 
ciated with the notion of popular education are becoming suffused 
with a glow and zeal heretofore only found associated directly or 
indirectly with religious faith and religious' propaganda. And some-' 
t^ing of the same spirit that once wrought to build a tabernacle or a 
cathedral worthy of a. cfwelling place of the Most High, is seeking 
expression in furnishing to the youth of our land nobler temples in 
which their hearts, minds, and bodies may better adjust themselves 
to the demands of a practical civic brotherhood* Whoever, then, un- 
dertakes to build a toh^olhotfse to meet and foster these ideals ought 
to approach: his task r mih holy bandf apd " a consciotisness of the 
devotion f V 
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programs of work and play have been introduced, and. for their - 
successful consummation such programs often demand., equipment 
and accommodations not needed in the regular day schools. Lecture * 
courses have been introduced not primarily for school .children but 
for those who have quit school and goiie to work, for those adults who 
have a desire to keep up their intellectual interests, and for those also ‘ 
who have sufficient spiritual pride to begin even late in life. But such 
buildings demand special equipment in the way of lighting, atereop- 
ticons, photographic rooms, assembly balls readily accessible, chairs, 
platforms, etc. 

Manual and technical training courses have been introduced, de- 
manding power plants not heretofore needed, or at least hot thought 
desirable. Playgrounds are in greater demand, not only for the reg- 
ular school children, but for those who for various reasons are denied 
school privileges through the day. Such children may come inathe 
evening, after school hours, or on holidays. This demand, for greater 
space and better adjustment led to roof playgrounds on school build- 
ings. But no sooner had they been built than it was discovered that 
such favored and well-ventilated areas could, be utilised as social 
gathering places; where good music could be heard; where the young 
people could meet and enjoy social dances under jvholesomeand safe 
.environments; and- where society could institute rational competition 
with the cheap, vulgar shows and dangerous dance halls rampant on 
the streets below. -- 

. The work suggested by; these efforts has been limited mainly to the 
large cities, especially to New York City, Boston, Philadelphia, 

• Washington, and Chicago. v ' 

But there are social movements in almost every community in our 
country looking toward educational betterment, and such movements 
should be fostered, guided, and rationalized. Whenever these are for 
any worthy reason disconnected from church organizations, either the 
public-library building, some building designed especially for social’ 
workers, or the publicrschool buildings ought to. be available as a' 
center for such workers. 

The school building has many advantages, for it is the citadel of a 
democracy, and there has developed about it a sentiment of dignity 
. and decorum, influential in all- movements i undertaken within its pm, 
cincts. Furthermore, the iuse of these buildingiFfor worthy social 
work of all kinds is bringing school w wk into more vitaltpucb with 
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community and enlarge life usual notions of the scope and purpose of 
! public-school education, j ' 

i And just . here I desire! to express the 'wish that some day in the 
; near future more pains will be taken to niake schoolhouses beautiful 
. in external appearance as well as commodious and healthful within. 

I Thus far the architects of the large majority of our smaller school 
! building? have clung tenaciously to the “ schoolhouse type,” and have 
• given iuj'in the main, buildings devoid' of any .attempt at niceties of 
, proportion or unity of [design. In many eases attempts at cheap 
| ornamentation have beeij made at the expense of real beauty of form 
land hygienic considerate ms. • 

: It seems strange, on first thought, that our schoolhouses have been 

•the last of public buildings through which public taste has sought to 
express itself. But when one recalls that this tardy recognition of 
children’s lights has exnibited itself in all lines of endeavor wherein 
the education, and care pf children were concerned, a fundamental 
phase of human nature in brought ihto light. Adults have regularly 
thought and planned fiist for the satisfaction of their own heeds 
rather than those of the children. If the~reader is inclined to doubt 
this, let'him make a study of the Sunday school rooms of our churches 
and compare fkgm with t ic rooms of the same buildings set apart in 
the main for the use of &( ults. Let him examine the homes and. con- 
trast the provisions made for adults with those for the children, and 
ho will understand more clearly what I mean. Even children’s cloth- 
ing js designed not so much for personal comfort, joy, and approval 
of children as for the satisraction of older people; Precisely for the . 
same reason that the education of children at .public expense has been 
in the jnain the. last phase in\the development of our educational sys- 
tems, we may expect that sch tlhouses for the little children will not 
receive as careful attention from the general public in our generation 
as those designed for college ^students or students of our secondary 
/schools. 

J wish here to pnter^pro^st against this selfishness, and at the 
same time to make a plea tor tne shke of the Aesthetic education of the 
children and through them the development of an enlightened con- 
science and ^esthetic sense in the public at large. I know of no class 
of public buildings deserving lof more sincere thoughtfulness and 
artistictreatrnent than those school buildings designed to accommo- 
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markets or condition^. .Country'' schoolhouses are, rn the. main, built 
by “ hatchet-and-saw ” carpenters who can not read complicated 
drawings or follow readily the; usual forms of specifications. Pro- 
portion in such buildings is almost everything, and to secure this end: 
plans ought to be drawn and specifications devised so explicitly that 
no mistake can Be made. .No amount of interior decoration will offset 
the bad effect of exterior ugliness. 

If country people are inclined to be careless about the appearance 
of their schoolhouses and school grounds, and we alf know that\this 
is often the case, it becomes a double duty for those who have befter 
taste to exert themselves to place before them better models; -Real 
beauty is not expensive. The best things are in reach of us all. Log' 
cabins can be built ns satisfying to the artistic sense as palaces, indeed 
frequently more so. * The planning of a one-story, one-room country 
sehoolhouse might to demand, and will demand from any capable 
and conscientious architect, as painstaking consideration As a large 
city school. In fact, it seems, to me that .the opportunity for the 
development and dissemination of taste in this, the central agency 
for social and aesthetic improvement in the country, ought to appeal 
with especial interest to all concerned. 

Here is an account of the influence of one teacher “ who organized 
a community ” {W arid's Work, vol. 5,.p. 9601) ; > ; 

In September, 1904, Miss Mabel Carney, a young Irish girl just out of norinal 
school, began teaching In a country school In Putnam County, III. Her pupils 
were few, the building dilapidated and poorly -equipped, the site unattractive^ 
but she was a teacher of practical Ideas Two neighboring schools were In a 
condition. equally bad, and. Miss Campy went to work on a plan of consolida- 
tion. She'talked consolidation of these three inefficient country schools until 
she had won hearers enbugb to put the question to a vote In the spring ©M906 
The electors voted down the proposition, that year, but the young teacher’s 
consolidation plan was adopted at the election In 1906. Here are some pf the 
concrete results: Mr. John Swaney, a public-spirited citizen, gave 24 acres for 
* CMm|)U8 — a campus for a country school ! The people of the three districts 
voted 118,000 to make the building one of the best schoolhouses IU Illinois. 
Wagons carry the children who are too remote from the building to walk The 
principal of this country school Is paid. $1,000 a year. On the campus' Is an f 
agricultural experiment plot of. 6 acres,, conducted in cooperation with the 
- «ol of agriculture of the State University, and a large tract of natural forest 
A four-year hlgh-scbool course Is offered, with a liberal election of studies; 
Country boys and girls may here, study agriculture, animal husbandry, hortlcul- 

' science and all phases pf work.vitally related to the.fundamehtal 
means of a oeonlA living in iha /wninfww .. ■ ’« .v . ■ "v 
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.Whether this account is true in aH particulars or not, the oppor- 
tunities for services suggested by such work are offered on all sides. 
Things tab be done even where conditions seem most unfavorable, if 
those Who know are willing and set themselves to the task. 

It may be of general interest to note in this connection that from 
the point of view of the work of school-improvement societies the 
South is certainly surpassing the North or West. The teachers and 
public-spirited women of the South have organized tjiis work and 
made it effective. Perhaps the spirit of the workers, as well as one 
method of attack, can be ‘best shown by the announcement made for 
1909 by Miss.Thoodosia Dargan, president of South Carolina School 
Improvement Association : 


The Sputh Carolina School Improvement Association offers 35 prises to the' 
* ' schools o# the State tor the most decided material improvement made during 
a given length of time. Five of the prises are to be $100 each and. 30 are to 
be $50 each. Regulations concerning the 85. prizes that ure to be awarded by 
this association are ns follows: , 

1. Improvements must be made between November 1, 1908. and December 

" . 10,1900. 

2. Prizes wlU be awarded to schools where the most deckled ’material Im- 
.. . -■ provements have been made during the time mentioned. 

8. Under material improvements are included local taxation, consolidation, 
new buildings, repairing and painting old «oucs. libraries, rending rooms or 
tables, interior decorations, beautifying yards, and better general equipment. 

4. No school can compete for any of these prizes unless It is a rurui school.’ 
No town With more than 400 population shall be eligible to the coutqst ; 

5. AH who wish to enter this contest must send to the president i>rtor to 
October 1 the names and descriptions of schools before improvements are made. 

6. All descriptions, photographs, and other evidences showing improvements 
most be sent to the pi^ident before December 15, 1909. The chairman of the 
bodffd of trustees of any school that is competing for a prize must approve all 
descriptions before and after Improvements are made. 

7. Blanks will be sent to schools competing for the above prizes, with ques- 
tions to«be answered relating to the conditions under which the improvements 
have been made. 

8. Prizes will be awarded in checks at the annual meeting of the SchooMm- 

■ p^remenf Association, December 81, 1909. The prize* are tube used for fur- 

^ tlier imprbvtmients in the schools receiving them. * 

. Address ail communications to Miss Theodosia Dnrgan. president South 
(Wrbltria School Improvement Association, Dalzell. Sumter County, 8. C. 

. (Httlletin lV, School Improvement Association of South Carolina , issued by the 
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school building is'to be erected, is to engage the services of an honest, 
tasteful architect, and with him work out every detail before the plan 
is finally accepted. And upon school boards of towns. and cities I 
wish to urge with all the emphasis I can, that they give their teachers, 
or at 'least a committee from the teaching force, a large share in 
helping to plan their schoolhouses, It seems more than strange' that 
members of a board of education who rarely have any intimate ac- 
quaintance with the demands and necessities of modern school build* 
ings should, when called upon to erect new buildings, neglect to avail 
themselves of the services of the experts they have selected to do 
-the school work. Again and again I have seen boards of education 
come' together to consider plans which had been placed in competi- 
tion without so much as inviting a principal or superintendent to aid 
them. One by one the architects are called before. them to extol their 
products arid point out the. superiority of their respective plans to 
all other possible plans; and I have noticed that in general the most 
plausible talker, With the gaudiest elevation, and the greatest number 
of impossible carriages passing the proposed building, generally gets 
the vote. If the floor plans are studied at all, they receive a mere 
glance, and generally from eyes unable to read them intelligently. 
The fact is the planning and building of schoolhouses is a highly 
specialized business and can not be safely left in the hands of men 
who know nothing about it. In every system of city schools, whether 
a ^i^jularly eni ployed architect is available or not, the superintendent 
of schools ought to insist that a comniittee from the teaching staff 
should with him be empowered by the board to study plans and 
v advise architects on all matters pertaining to arrangements most 
suitable* for practical school work. This committee ought to be a 7 
standing committee, and should be in every way encouraged to study 
in detail school houses from the educational point of view.* It is cer- 1 
tainly very poor economy tp neglect to utilize the teachers’ intimate 
knowledge of what is needed. The same sort of! a policy ought to be 
encouraged in villages and in country districts^ County superintend- 
. ents ought to be given power to pass on all plans for school build- 
. ings; or, better still, they ought to have at command data from which \ 
"architects can work, and then through advice and direction: guide to 
better plans. • 

In a large city system of schools where an architect is employed to 
make plans for all the 'schoolhouses to.be built, and gives hie whole 


.v architect regular^ employed, and few who know much about the 
special problemf of school ^p|ldinga Under such conditions ecus- 
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tarn has sprung up of advertising for competitive plans, and then is 
enacted the farce described above. Indeed several States have made 
it oAmpulsory for school boards to select plans in this way. There 
can be no question that this in general is a clumsy and ineffective 
method. The safe and businesslike thing to do is to engage an 
architect and let him work up a plan under guidance, so that when 
it is done it will be understood.* The best architects rarely submit 
plans in competition. It is. too expensive for them to prepare worthy 
plans on a mere chance. But school boards have a difficult political 
problem to meet when they select an architect, and the competition 
system has furnished them a means of forestalling criticism, and 
often of compelling the acceptance of unsuitable plans. Not one 
business block ip a thousand is built after plans secured through, 
competition, and the very men who serve on school boards would 
never manage their own business in this way. 
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> ' A. LEBANON HIGH SCHOOL BAUm^NT PLAN 




53 4 


/ 


bureau of education 


BULL, NO, S. 19!0 PL.'l 72 












5,1910 PL. 124 


U 


x. EVELETH (MINN.) HIGH SCHOOL. A GOOD tYPB 






a. TrERRge^NNi HlG^ .5OHO0C : HOg,M 4 U* 




iiffl '/'.rZ'i'i ?* ;; fas,.'-- ■ -1. . 


■'i 


A. WINNSBORO (LA.) HIGH SCHOOL. 


BUREAU OF EDUCATION 


BULL- NO. 5, 1910 PL 125 




A. PUBLIC HIGH AND GRADED SCHOOL, WEEDSPORT, N/Y. 
J. MILLS PLATT, ARCHITECT. 

F 



C.YNNA51UW 


BOYS lO«f.n BOOK 


JANITOBJ WOK 


Vu, 

, .'W, , i'< o- 


B.^.WfEbSPORT PUBLIC SCHOOL gASEMENT P^AN, 


C.IBWJ YOILf.t BOOK 


3 1 L.I-4 .1 I I 


m 
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A . AMES SCHOOL. SOUTH EASTON. MASS. -COOPER & BAILEY. ARCHITECTS. 
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B . AMES SCHOOL, SOUTH EASTON. FLOOR PLAN. 
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PUBLIC SCHOOL NO. 62, NEW YORK CITY. C. B. J. SNYDER, ARCHITECT. 
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PUBLIC SCHOOL NO. 153, BOROUGH OF THE BRONX, NEW YORK CITY. 
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ROSED^LE SCHOOL. CLEVELANO. FLOOR PLAN. 
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A < »»CE SCHOOL CLEVELAND, OHIO, AN EXAMPLE OF 8UIL0ING ON THE UNIT 
PLAN THE RIGHT HALF QF THE BUtLOING, CONTAINING EIGHT ROOMS WA$ 
CONSTRUCTEO FIRST. (SEE PAGES 124 AND 126 ) 
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i4. MILFORD SCHOOL. CLEVELAND. OHIO. THE ORIGINAL BUILDING ON THE 
RIGHT CONTAINS TWELVE ROOMS. THE ANN£X ON THE-LEFT ALSO CONTAINS 
TWELVE ROOMS. 
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ARCHITECTS. 


!'• '*• ' ; 
vj*: 




BUREAU OF ‘EDUCATION 


A °UA(NE DOTY SCHOOL. DETROIT, MICH. MALCOLM§ON & HIGGINBOTHAM 

ARCHITECTS. 








BULL NO, 5, 1910 PL 184 


BUREAU OF EDUCATION 


* • M . 


■as! fahh? e> wing&Wt; : scHodi^t)^TR6it* mich.1> jyj^ucot^soN ‘at. "higgin- V 

Bot h am .• archite'cts. \ 




4 tfi-Vs . V *.')] 

f . . V .. e .i \ I 


I ,■■>■■■:■,-. 'Mwf: 

•<•■ ’ 1 Jv 


' A A 


V'”' ?>'•■' '’ 

. 






; .‘VNcasss 

} 


ism t*^ v i 

:>'A% 1 ,;■■? -vV'VA- 




WINGERT SCHOOL, D 
■ 


; 




'* &w 







t **•>•*, |Sk*V 


-JTCri 


SCHOOL toJ<*Tn 
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.4. MARG A RETT A SCHOOL, P'TTSBURG. PA. 
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STANDARD FLOOR PLAN OIL SEATTLE (WASH.) ELEMENTARY SCHOOLS 
SECOND) STAGE OF CONSTRUCTION, (SEE PAGE 1!{5.) 
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1. STANDARD FLOOR PLAN OF SEATTLE (WASH.) ELEMENTARY 
SCHOOLS, FIRST STAGE OF CONSTRUCTION. 
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STANDARD FLOOR PUN OF SEATTLE (WASH.) ELEMENTARY SCHOOLS. 
THIRD STAQE OF CONSTRUCTION. (SEE PAGE 125.) * 
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A. HAWTHORNE SCHOOL SEATTLE, WASH. (SEE PAGE -125;) 
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A WINSLOW SCHOOL, BEVERLY. MASS. COOPER & BAI|_EY, ARCHITECTS. 
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A CENTENNIAL SCHOOL, TRINIDAD, COLO. I. H. b WM. RAPP CO, AROH ITECTS. 
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A. CENTENNIAL SC HOOL. TRI N I DAD. FIRST-FLOOR PLAN. 
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A. THOMAS JEFFERSON'SCHOOL.^PASAOENA. CAL 







BUREAU OF EDUI ION 


BULL. NO. 5. T9T0 PL 213 






or jxyiU) rutom 


A, B. AND C.-NEW SCHOOL BUILDING, HAMILTON. FLOOR PLANS. (THROUGH- * 
. C P u ^ t ^Y Of THE SCHOOL. BOARD JOURNAL.) : ; 
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PUBLIC SCHOOL, SPRINGFIELD ’MINN. NOTE THE GOOD PROPORTIONS ANd'VhE 
TREATMENT OF THE BLANK WALLS. (SEE PAGE 124.) 
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A.-ROOf PLAYGROUND HfGH SCHOOL, BALTIMORE, MO, 
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PARENTAL HOME SCHOOL. NEW YORK CITY A DM I N fSTRATION BUILDING. C. B. J. SNYDER. ARCHITECT. 
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PARENTAL HOME SCHOOL, NEW YORK CITY. ASSEMBLY ROOM. ADMINISTRATION 
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• PARENTAL HOME SCHOOL. NEW YORK CITY. BASEMENT PLAN. ADMINISTRATION 
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parental home school, new york city, a row of dormjtorjes. 
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A . BARNSLEY GIRLS' HIGH SCHOOL. YORKSHIRE, ENGLAND. 
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A THORNTON IN CRAVEN COUNCIL SCHOOL vO«*<$Hme ENGLAND A 
SMALL RURAL SCHOOL - . 
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A. ALABAMA STANDARD SCHOOLHOUSE DESIGN. ELEVATIONS. 
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A DESIGN FOR A TWO-ROOM BUILOING IN THE MISSION STYLE. 


W. H. WEEKS, ARCHITECT. (SEE PAGE 125.) 
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A. A CALIFORNIA THREE-ROOM SCHOOL IN THE MISSION STYLE. 
W. H. PARKER, ARCHITECT. (SEE PAGE 125.) 
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A. PERSPECTIVE OF A CALIFORNIA ONE-ROOM SCHOOLHOUSE. ‘ HENRY F. 


STARBUCK. ARCHITECT. 



B. ELOOR PLAN OF A CALIFORNIA ONE-ROOM SCHOOLHOUSE. HENRY F. 
* STARBUCK. ARCHITECT. 
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A MODEL ONE-ROOM SCHOOLHOUSE, JAMESTOWN EXPOSITION, NORFOLK 
VA. (THROUGH, THE COURTESY OF THE SCHOOL BOARD JOURNAL.) 
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A DESIGN FOR A TWO*ROOM SCH.OOLHOUSt. J. H, FELT. ARCHITECT. 
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WISCONSIN STANDARD DESIGN H. SHEET 6. CROSS SECTION ON LINE AB. 
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REFERENCES ON SCHOOL ARCHITECTURE AND SANITATION. 

BaglnBky, Adolf. Handbook der schul hygiene cum gebraucbe fllr Ante, sanl- 
tiltsbeamte, lehrer, sckolvorstilnde nod technlker . . . mtt untersttltzung 
von Otto -Janke . ... 8., vollst&ndig umgearb. aufl. Stuttgart, F. Enke, 
1898-1900. 2 v. Illua., plana’ 8*. . 

Bibliographies Interspersed. * 

Barnard, Hop. School architecture; or, Contributions to the Improvement of 
00 ® U8e8 ,D tbe United Stales, eth ed. Cincinnati, H. W. Derby 
and co.; New York, J. C. Derby [etc., etc.] 1865. 464 p. lncl. illua.. 
plana 8*. 

** Library •*: p. J413J-422. 

Ortglnfally prepared and delivered as a lecture in the course of his official 
W^lts to different towns of Connecticut, aa secretary of the Board of commissioners 
* of common schooled — Pref. * 

Barry, William Francis. Th e hygiene of the schoolroom. (2d ed.) New Tork, 

Boston [etc.] Silver, Burdett and company [1904] x,* 195 p. illua 12°. 

Brigps, Warren Richard. Modem American school buildlngB. Being a treg£lse 
^ upon, and designs for, the construction of school buildings. 1st etL 2d 
thousand. New York, J. Wiley & sons [etc., etc.] 1909. xi, 411 p. 

. incl. Ulus., plans. .8°. 

Bruce, William Georgd? comp. School architecture; a handy manual for the 
use of architects and school authorities. 4th ed. Milwaukee, Johnson 
service company [1910] 289 p. 24°. 

Burgerstetn, Leo and Xetolltzky, August. Handbuch der schulhygiene. Mit 350 
abblldungen; Zweite umgearb. aufl. Jena, a Fischer, 1902. xrL 997 a 
850 illus. 8*. “ * * 

** fitters tur ” at end of each section. 

Burnham, William H. Outlines of school hygiene Pedagogical seminary, 

2* 9-71, June, 1892. # • *• * 

* * 

" Bibliography " : p. 68-71. 

Burrage, Severapce and Baity, H. T. School sanitation and Wonftlon; a 
. practical study’ of health and beauty In their relations to the public 
schools. Boston, Nejv York [etc.]. D. C. Heath- and. company- [1899]' 

» svl, 224 p; Illus. 57 pi. lif.. ■_ . 

California. Department of public instruction. School archltecture.and school , 
improvement Sacramento, Cal. [Printed' at the 8tate printing office] 

1909. 152 p. Illua. .(Inti, plans) .8*. 

Carpenter, Holla Clinton. Heating and ventilating buildings. Amahualfor. 

• heating engineers and architects. 6th ed., rev. and enl, New York, 

. , 3. Wity A sods [dtc.] 1910. xvt, 662 p, ilidsi, diagrs, ' 8V , 

’• ■ ' . ft- ;i'"y ; m ,, 

y.tOtyfc,- TTiebdoreMlnot] Rural jSchool y'sfO&teetoM^V. 

■■ ©j-'-beUk*, :<tiC/&..®uwM -of educ*~' 

•; io Circular 1 Information,,! 10, no. 4) ' 
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Olay, Felix. Modem school buildings, elementary and secondary; a treatise oh 
1 . the planning, arrangement, and fitting of day and boarding schools 
. . . 2d ed., rev. and enh with fonr hundred and fifty illustrations, 
comprising the plans, of 06 schools, and numerous views, details, and fitr 
tings. London, B. T. Batsford, 1906. 671 p. ind. Ulus, plans. 4\ 

**A bibUographj of works on schools and their architecture ,f : p. [xvii]-^xlii. 
Conference for education in Texas. School buildings. Austin, Tex. [Firm 
foundation print] 1910. 61 p. 8°. (Its Bulletin no. 21.) 

Corwin, R. W. The modern model schoolhouse on the unit plan. Pueblo, Col., 
The Franklin press company, 1908. 32 p. incl. illus. 8°. . 

Crowley, Ralph H. The hygiene of school life . . . wjth 17 illustrations. 

London, Methuen & co. [1910] xiv, 403 p. diagrs. pi. 12°. 

Dodge, William C. Schools in the District of Columbia . . . Article . . . en- 
' titled, “The schools and school buildings of the national capital; what 
they are and how obtained." Washington, Government printing office, 
1909. 18 p. 8®. . JU. S. 61st Cong., 1st sesa Senate. Doc. 86.) 

Ellis. Alexander Caswell and Kuehne, Hugo. S^ool buildings. Austin, The 
University of Texas, 1906. /125 p v 86 UluS. (incl. plans.) 8®. (Bul- 
letin of the TJniverslty of Texas, no. 60. General ser. no. 13.) 

« Books on school buildings and equipment ” : p. 82. 

Eyeleth, Samuel F. Schoolhouse Architecture. Illustrated in. seventeen de- 
signs, in* various styles. With full ^descriptive drawings in plan, Eleva- 
tion, section, and detail. New York, G. E. Woodward [1870] 61.P- 67 pi. 
(inch plans) f°. ° 

Gardner, Eugene C. Town and country school buildings; a. collection of plans 
and designs for schools of various sizes, graded and ungraded; with de- 
scriptions of construction, of sanitary arrangements, light, heat, and 
ventilation, .ttew York and Chicago, E. L. Kellogg & co., 1888. xii, 128 p. 
illus. (inch, plans) 8°. 

Hewitt, Herbert Edmund. School buildings. [Chicago, The. Franklin com- 
pany, engravers and printers} 1906. 79 p. illus. (inch plans) 6®, 
Hollister, Horace Adelbert. Public school buildings and their equipment, 

. with special reference to high schools. Urbana, 111., The University, 1909. 
37 p. 8®.* (University of Illinois. School of education. Bulletin no. 1.) 
M References ” : p. 87. > 

Johnston brothers, school architects, Alma, Neb. Plans and specifications for 
% small school building*, prepared . . . under the direction of the territorial 
4 - Superintendent of public instruction. [Santa Fe, N. M., New Mexican 
printing company, 1909] 94 p. illus. (ind. plans) i6°. ^ - 

Johonnot, James. Schoolhouses . . . Architectural designs. New York, J. W. 

Schermerhorn & co., 1871. 271 p. illus. (inch plans) 8®. 

Kent, Charles A. A few facts concerning better schoolhouses, including bridf 
hints on. the material, heating, ventilation,, light, etc. Oskaloosa, Iowa, 
1898. *20 p. Ulus., diagrs. 8®. 

Kentucky*: Department of eduction. . School architecture. Fankfort, Ky n 






. 




Jepattment at ^ eduditidh, 191Q. 8? p.: 8®. / (Bulletin no; 11* September, 
1M0.J: r 


Kotelmann. Lndw g School ! ;nc-; tr. by John li, BergntrOm and Edward 

iGoaradi • .Syracuse, 1 N. T., <3. W. Baidem, 1,808. 301 p. Hina ’ 12*. 

«A blbllograpbr of EnjUih and American book, and paper. on School bystem ” s 
P.S0S-S82. « | i * 
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Louisiana. Department of education. Plana for public school buildings, rural 
and village, with explanations, specifications, and bills of material. 

[Baton Rouge] Baton Rouge times publishing co., 1906. 55 p. Ulus. 

(Inch plans) 8*. 

Maine. State Board of health. School hygiene and scboolhouses. Augusta, 
Burleigh and Flynt, printers to the state, 1892. xll, 899 p, 8*. (Seventh,, 
annual report; for the year ending December 81, 1891.) 

By Albion G. Young, secretary of the board. . . * ■ 

Marble, Albert Prescott Sanitary conditions for schoolhouse* . Washington, 
Government printing office, 189L 123 p; illua, pla^s id plans); 8*. 

(U. S. Bureau of education.' (Circular of Information, 1891. no. 3) 
Massachusetts.* State department of inspection of factories and public build- 
ings. Schoolhonses and public buildings. How they may be safely con- 
structed and properly heated and ventilated. [Boston/Masa, Printed by 
the Wright & Potter printing co., 1893?] 35 p., plates} plans, 4V 
Mills, Wilbur T. American school building standards. Columbus, Ohio, Frank- 
lin educational publishing company, 1910. 324 p. illus., plans. 16*. 

* Minnesota. Department of public instruction. New school buildings. Plans 
* of one-room and two-room school buildings in Minnesota. , Prepared by . 

F. B. Halden, architect, Minneapolis. . [St Paul,' 1910] . 70 p. inch illus. 
plans 4°. 

Missouri. Commission to the Louisian* purchase exposition; Plans and speci- 
fications of a model rural schoolhouse. [Saint Louis, Press of Buxton A 
Skinner, 1904] 22 p. plates, dlagra 8*. * 

Modern school houses; being a series of authoritative articles on planning, 
sanitation, heating, and ventilation, by A. D. F. Hamlin . . . C. B. J. 

Snyder . • . and others; to which is added more than 145 pages of illus-' 
tratlons of recently constructed school houses. »New Tork, The Swetland 
publishing co. [1910] vii, 61 p. illus. f*. 

* Moore, J. A. The schoolhouse: its heating and ventilation. Roslindale, Boston, 

X A. Moore, 1905. 204 p. 8°. 

Morrison, Gilbert B. School architecture and bygiqpe. New, York, Cincinnati 
[et<£] American book company, 1910. 66 p. plates, plans. 8*. (Mono- • 
graphs on education in Ihe United States, ed. by N. M. Butler, 9.) ; 

A reprint of the editions published for the International expositions held at 
Paris In 19QP and at St. Louts In 1994. 

“Bibliography of school house architecture and sanitation'*: p. 63-56. 

—-Ventilation and warming of school buildings. New York. D. Appleton 

and company, 1887. xxiii, 178 p. illus. (inch dlagrs^ Aflfr {interna- 
tional education series, ed. by W. T. Harris . . vol/wt 

* New York (State) Department of public instruction. Recent *1 

tore. Albany and New York, Wynkoop Hallenbeck Crawford co.. 
printers, 1897. 425 p. lnel. plates, plana 8% . * 

Newfcholme, Arthur and Fakes, C. C. School hygiene. The laws of health in 
. relatlpn to. school life. New (ninth) eeL Lo^ Swan Sonnenscheln A 
co.* ltd., 1903. vii, 809 p. 48 diggrs. 12°. 

Ontario. Education departmentHinta and suggestions on , school architecture 
.. and hyftoc ith-. ft Illustration ;:/£^ronto,J^^liited.for th e M ^ uc a* . 

Farker, Wgi Uu Hi. > chodlbultdlnga r j[^n' : -Francisc6i 1909. i2*4t p. 4/i‘ 
l soon k son company. Deslgnsof city school bulldlnga De Molt esf 

O; A. Itiltor press [iftt-H 17b p* Ulus., phut / i* t 
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Bbcter, Qharlea, School hygiene and the of health; a text-book for teach- 
. ■ ’? era and stutetffa In training. With UO- 111 loi London, New 
* York and Bombay, Longmans, 'Green and co., 1906. x. 838 p. UIub. 12*. 

Contents.— -pt 1. The school child* Pt It, The school building. 

Bandall, Gurdon/P. Book of designs for schoolbouses, and suggestions as to 
. dbtaining/plana, and how to heat and ventilate school buildings. Chicago, 
s Knight i Leonard, printers, 1884. 06 p. Ulus. (incl. plans) 8\ 

Robson, Edward^Robert School architecture. Being practical remarks on the 
planning, v designing, building, and furnishing of schoolhouses. With 
more than 800 illustrations. London, J. Murray, 1874. xxlv, 440. p., 

. * tad illus., plana 8*. r , * 

\ Rowe, Stuart Henry, The lighting of school-rooms ; a manual for school boards, 
architects, superintendents and teachers. New York, London [etc.J 
Longmans, Green and co. t pMXH. xli f 94 p,| iod, pl&os* 12 * ** 

Bibliography : p. 87^89. 

8ChIppel, Albert* 8chlpperr school building. [Mankato, If Inn. Printed by the 
** Mankato Post,** 1906] 82 p. Ulus. (incl. plans) 4°. 

Shagr, Edward Richard. School hygiene. New York, London, The Macmillan 
jiCpmpany, 1901. xi, 260 p. Illus., plates. 12*. (Teachers* professional 
Itorary, ed. by N. M. Butler.) 

Bibliography: p. 263-266. 

U. 8. Schoolhouse commission. Report^of the Schoolhouse commission upon a \ 
general plan for the consolidation of public schools' fn the District of 
Columbia. Washington, Government printing; o^ce, 1908. 80 p. plates, 
plans. 8° (U.S. 60th Cong. 1st sms. Senate Doc. 338.) 

Includes inforuwkttoD and Illustration! of school! In fiew York, Chicago,. Boston, 
St. Louis, and other cities. ^ ' 

Vetterlein, Ernst Friedrich. Dfe baukunst des schylhauseft. Leipzig, G. J. 
Gtfechen, 1909. 2 v. tans. (incl plans) 16 (Samjhlung G#schen. " 

, [448-444;]) * ' ‘ 

West Virginia. Department of free schools. School architecture, containing* 

, articles and Illustrations oh school grounds, houses, outbuildings, heating, 
ventilation, school decoration, furniture, and. fixtures. Charleston [The 
News-mall co.] 1910. 104 p. Incl. Illus., plan* 8°. 4 ’ , . 

v Wheelwright, Edmund March. School architecture! , A general treatise for nse 
of architect# and others. Boston, Rogers aw Manaon, 1901. xv, 324 p. * 
Ulus. 4V ' 

Wisconsin. Department of education. The qphool beautiful, 1907, by Maud 
>* Barnett,, state library clerk. Madison, Democrat printing co., state 
C v printer, 1907. 94 p., Incl plates, plana. 8°. 

periodicals. V # * 

American school* board journal. Milwaukee, Wig. m. # * * 

Pedagogical seminary. Worcester, Mass. q. v \ . * 1 

t) tehulhaui Karl VanseloW, Berlin, in.' i • 
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APPENDS B. 

* ■ F. LOUIS SOLDAN HIGH SCHOOL, ST. LOUIS, MO. 

t * 

The detailed description herewith given of this great hightsehool bonding 
was kinjMy furnished by Mr. lttl^r, the architect, and it tells g new story In 
the history of education.® % Compare this with the best we had in our country 
26 years ago, ahd you will understand the story better. 4 

The plan presented Is based upon the experience gained In the MdKinley and 
Meatman 1 ^ schools* and after thorough consideration of the needs of such 
a building by the superintendent of instruction and the’ undersigned. The 
building proposed, gives the necessary number of classrooms, laboratories, shops, 
etc., ^accommodate normally 1,600 pupils. # - 

\ * ■ . * 

* r : _ LOCATION OF BUILDING. 

r * 

As indicated on the photographic sketch plans submitted herewith, the build- 
‘lng has been placed upon the central axis of the site, whi<4 fronts 890 feet on 
Union .Boulevard by a depth of 800. feet on Fatnnount lAiue. It has been 
set 50 feet from the lot line on Unioh Boulevard, thus preserving the line estab- 
lished for the William Clark School and the Branch Library to the north. 

' Tbe.building is 288 feet in length by 250 feezin' depth, leavlng^bl feet to the 
north and south from the building to. the lines of the lot on Kensington and 
, Falrtnounti avenues. It is proposed to continue the north and south alley 
.through to Kensington avenue, thus rendering the boiler room and shops more 
“accessible. 

. The boiler room, coal room, all the boys* shops, and the generating- plant aie 
placed in n one-story Wing to the rear of the' main building, tbps preventing the 
penetration of noise to the class fooms and laboratories. 


f | ACCOMMODATIONS, 

The building containsffhe following rooms: * 

* CLASS BOOM 8. • . ; % 

*- • . I 

Twenty-tbree class rooms, each 24 .feet by 80 feet 0 Inches, accommodating 
48 pupilB each. 

. Eighteen class rooms,* each 21 feet by 25 feet, accommodating 85 pupils each./ 
All of the above rooms are plahned to be seated with ^ska 


t 


- •*:, . vv * spiENc* booms, . i 

*'* V 

(eeti wo. d^OBBtr Ip) on« 2 24 feetAN We 22 )0 feet , £ ' 

eraser ^tpn as Instructor’* room; 8W3 a W oom ; aH rtTwllcfr locator, 
aloof the south llne of the building. 
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• 9> J^ytlolopy.— Two laboratorles,one 80 by 40 feet, andLoUe 80 feet by87feet 
8 inches; two demonstration .rooms; one 22 by 84 feet, and one 21 feet by 25f eet 
6 inches; an Instructor’s room; and a storeroom. 

8. Phytic*.— 1 Two laboratories, one 80 feet 6 Inches by 34 feet; and one 30 by 
40 feet; two demonstration rooms, one 22 by 24 feet, and one 22 by SOtdet; au 
Instructor’s room; and a dark room.- * ^ 

_ 4. Chemistry.— TTwo laboratories, one 80 by 37 feet, and One 24 by 56 feet ; 
two demonstration rooms, one 22 by 24 feet,, and one 2t'feet by 25 feet 6 
Inches ; an instructor’s room ; and a storeroom. * 

5. Physiography and commercial geography . — One laboratory 80 by 40 feet; 
one demonstration room, 22 by 80 feet; and one apparatus and Instructor’s 
roonk v # - 

The laboratories and demonstration rooms are all arranged to open en suite, 
so that the maximum use of the demonstration rooms may be obtained.. x 
Bach demonstration room Is arranged fof the use of a stereoptlcon and will 
accommodate 36 pupHs In tablet 'arm seats. 

Ample room for the storage of apparatus win be arranged in each instructor’s 
room and in inch laboratory. ■ J . • 


T 


4 ' 

SHOPS. 


1. A woodworking room, 30 feet tyhi£hee by 65 feet ; a wood turning room.^SO 
feet 6 inches by 80 feet; an Instructor's room ; a storage room for lumber; a fin- 
ishing .room ; a tool room ; a preparation and motor room ; and* a wash *and 
locker room, all conveniently arranged "with service entrance from the alley, all 
being located in the southern half of the one-story wing. 

2. A. machine shop, SO by 69 feet; a forge room, 30 by 80feet; a molding 
room, .25 by 88 feet; ’a generating room, 33 feet 6 Inches by.30 feet 6 inches; a 
tool room; *an Instructor’s room; a wash and locker room, occupying the eor- 

; responding? portion of the rear wing to the north. 

^ 8. A domestic science room, -25 by 81 feet, Wltf^toreroojn and dining room; 
'threa sewing* rooms, each 24 by 28 feet, with tWfltting rooms, all opening en 
suite; and a laundry, 24 by 25 feet, are located lnjthe southern part of the base- 
ment of the main building, . t ~* ■ , 4 

* 

4 § P&A WIHG' BOOMS. * 

Four art rooms, two 30 by 81 feet add two 30 by 88 feet, are provided on the 
r* third floor; each, .room Is provided with north light through studio" skylights. 
The rooms ate arranged to open en suite, *and are provided with a storeroom for 
'•applies. ; . A. 

Three mechanical drawing rooms, twbSO by 8t feet and one 24 by W feet; 
• each arranged with top light; are also provided on the third floor; a storeroom 
l^also provided for supplies. 

;‘V OOlllflBOlAL. BOOMS. 


commercial ^»pihs, each ;80; by 82 feet, with - a supply and iflstructdr*s 



J:i A principal’s bfllce, 18 by 24 feet; reception room, 24 by 26 feet ; and a 
■ y buil'new iofflce, 24 by^ 40 fiwt. are JwtjjldeJl pa . rfoor next.to tlw main' 



T .‘ ■* 1 


APPENDIX B. 


“ 

m 




The business office will be provided with a vault for school records. 

A retiring room, 24 by 26 feet, with toilet, is also provided on this door near 
the main entrance; 

Each door of the building above the basemen^ is provided with a cloakroom 
for men and women of the faculty; each of these rooms will be provided with 
lockers and will open conveniently In the toilets on each door. 


\ 


AUDITORIUM. 


The^ auditorium occupies the same location on the drat door as in the Mc- 
Kinley and Yeatman.hlgh schools; it has been enlarged, to accommodate on'the 
first door 1,26Q persons and In the balcony 4321 It also has two boxes which 
will accommodate 29 persons each, making the total seating capacity- 1,760. 

The stage has Jbeeh tncreased to 20 by 36 feet, and Js‘ arranged with dressing 
roomB conveniently located. It will be noted also tharaddltional exits are pro- 
vided for the auditorium connecting with the rear corridors, while emergency, 
exits to tiler basement are provided on either side of the stage. '-\ . ; 

* * . ’ *• 

* • MUSIC AND ^CTURE ROOM. * 4 . , n 

A music and lecture room, 36 by 64 feet, Is provided on the third door, and 
will accommodate 320 pupils^ •' * 

' * C 


1 


LIBRARY. 


r 


The library, 34^by 36 feej Is located over the main entrant, with a separate 
stack room, 24 by 26 feet, conveniently located. <A 





GYMNASIUMS. 

Inf order to provide ’ accommodation so that each pupil may spend not less 
than (two periods each week In gymnasium work, two gymnasiums, each SO feet 
wide! iind SO feet Jong, with cleaV door space, have been provided. The gym- 
hpsijjm oij the bays’aUJe Is provided # with a plupge bath, 14 by 20 feet, and four 
showers, "as wfcll as toilet and lockers; whliyfhe gymnasium on the girls* side 
l *8 /provided with the necessary lockers, t^ets and two shower* Running 
tracks may be. arranged in each gymnasium If the same are required. ' 

♦ * * 

° . LUNCH BOdMS. 

* . \ 

Two bunch rooms, each 40 by 80 feet, aind providing accommodation for 900 
pupils at a single .lunch period, are located under the central courts, and are 
setved from a .common servin^room and kitchen, located between the lunch 
rooiha. * .. X V .. . . 

: * BOOK RjpOMS, ETC. V V' 

• *. - \ ‘ y ■ * • . : 

. ' ■ . ' ■' • ■ * ; ’ V. * 1 ' ' 

. * 'Storage rooms for book*, eec^l2 feet 6 inches by^l feet, areprovtdedbflthe 
i*coi^ ani..ttlyd floors. . ,*.?• vvi • . i,,**,..*. 

: ;v V‘ JAHiTttSVaOQMe. •' 

■■.'.‘.Z-'.'T’y *’ • 

A Janltors’ room. 21 by 24 . feet, i pr Wed in the Iweement, at well as . a 
room on the secondhand third floors, each 12 feet 6 Inches by 21 feet. ** - j 
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AMERICAN SOHOOLHOUSES, 

•r * 

©TAW? AYS, COBMBO&©, AND ENTRANCES. 


The main entrance is located on the Union Boulevard front, with entrances to 
girls’ locker rooms In the basement tonhe right and left 

Four ei}|janceB to the basement are provided, two for the boys on the north, 

Fainnount Avenue.front, and two for the girls on the south, or Kensington 
Avenue front 

^ A seinrlce entrance for the shops is IdcatM'ph the rear. 

Four stairways are provided and are located at each angle of the bonding, 
thus minimizing the amount of travel. Two additional stairways njre provided 
at either side of the stage and are serviceable for emergency exits from the 
auditorium. 

The main corridor is T8 feet wide, the north, sooth, and east corridors are 
10 feet wide. The corridors receive outside light for the greater pact of their 
'length. ■ • , 

On the upper floors the' classrooms and corridor are carried over the audi- 
torium. , 

* * LOCKERS. 

Ample accommodation is provided In the basement for Individual lockers, 
there being two locker Vooms for girls, each 21 by 83 feet, and one locker room 
for boys, 24 by 101 feet. # 

HEATING AND VENTILATING. | 

The building is designed for a- mechanical system t f heating and ventilation, 
with a direetindirect system of heating for the boys’ shops. , 

The boiler and coal rooms are placed 'to the rear of the auditorium pn the 
alley, the air washef and tempering colls being placed- In a room over the 
boilers. 4’ ^ 

The fans and engines will be located under the auditorium and isolated in 
such manner as will prevent the transmission of noise or vibration. 

Special ventilation will be provide^ for the serving rooms and .kitchen. * 


DESIGN. 


* 


>- ,B proposed to make the building harmonize in exterior design with the 
Wm. Clark School, using the early English style of th»^erh^P of abfut ’ 

The, same brickwork and stone trimmings will be employed as in* t&^WHi^ 
Olark School. The central pavilion or tlfe building, facing on Union Bouievt^^ 
be -'Carried soshewhat above the genera! roof level, aud the entrance 
library bay* above elaborated in a fitting way. fr) 

Should the prellmtory sketch be approved, the plan will Jhv elaborated ah&* 
submitted to the bo^ra, together with the design, at a later "meeting, for flnM % 
^ ' :* r s • ' •’ . ' ' 

. u . £r': - % ^BECATOllUa^bN OF . ACCOM M0DATI0N. * • -J 
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Physical laboratories — — * 

I laboratories—— 1 — - . 2 

Botany laboratories jy — 2 

Physiology laboratories—., • V ^ 2 

Demonstration rooms ' --X- 7 

Shops V 5 

Sewing and domestic science rooms 1 5 

Gymnasiums — — * 2 

Lunch rooms . » — 2 

Locker rooms - -- 3 

Auditorium -- 1 

Lecture room.*—. 1 -• 1 

Offlee rooms — — r V 8 

Retiring room — * 1 

New High School, total , 02 

McKinley High School ...... 30 

Yeatman High School- ** -- — — v47 


Actual cubic contents, 3,$82.000 cubic feet. 

< Cost, complete, $029,000, or !8.5 cents per cubic foot , 

The Wm. McKinley High School (including Its addition) contains 2,493,000 
cubic, feet and cost 10.68 cents per cubic foot 
The Jag. R Yeatman High School contains 2,260,000 cubic feet and cost 19.44 
cents per cubic, foot , > 1 J 


SUMNER HIGH SCHObL/6T. LOUIS, MO. 

JThe following detailed report to the board of education oh the proposed plana 
. ‘for - this building 0 was kindly furnished by Mr. Ittn^and Is worthy of careful 
studj\ ^ItAs especiairy .noteworthy in that the contract price was lower than 

his estimate. SchoorUbards often flhd the opposite tru% : > 

\ ■ . * • ~ 

V * ^ St. Louis, January tk* IMS* 

Vito the boir&^of ftfvcefion of the city of St. Louiei 

i£: * GyiTLEMyj^ ln accordance 1 with the instructions of the board at Its October 
; meeting (se$ F*. Pr„ p; 151, VoL XV), the undersigned presents herewith pto- 
1 liihiniiry*Bkefc|i plans for a new Sumner high-school building, to be erected on 
the lot purchased for the purpose on Cottage and Pendleton Avenues. 


• location. r . 

♦ m - ■'* " • 

As indicated on the photographic sketch plans submitted herewith, the bnlld- 

: lug Is placed! upon the central ogla of the lot, which fronts 708 feet 1 Inches on 
Cottage Av^ue by a depth of 184 feet 6 inches to the. alley. . The' building is 
piAced nes- -o the./iiley line, > to MO* feet between the front of building i^ 
the lot* ltoelT ./■; •' t ■ 1 %i; v \ * '*• ■ v- f- 

The building Is 418' feet to lepgthtanil 104 feet In depth. The hotter room, 
forge room and molding room occupying the spaces under the open courts aleng 


* 
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the *D«jr. The foreground along the front of the building (a terraced and 
ana arranged* for formal planting. 

The playgrounds to the east and west of the building cover an area of 20.000 
the^treeTfrontA “ U propo8ed to ‘* ve «<*vlog a plafatlng atrip almg 


entrances, stairways, and corridors. 

Three entrances are provided to the building on the front.Vlille three service 

entrances are provided to the ahope, etc, from the alley. 

" tnlrW " ;rB " Pe Provided, located with a view of minimising 
tratdc between various parts of the building. Two are located convenient to the 
science rooms, classroom* and shops, and two are placed near lhe,center of the 
building, serving the central rooms and the auditorium. 

* 

ACCOMMODATION. 

The building Is built to accommodate Oi)0 puplla.and' contains the following 
r ?°“ 8 L claB ® roo “ B> draw lug- rooms, etc., are grouped in tbe central portion 

f the building,, the science rooms, domestic-art rooms, shops, etc, being grouped 
in the east and west wings. o * 

CLASSROOMS. ~ ( 

Bight classrooms, each 21 by 32 feet, and accommodating 48 pupils. ’ •! 1 

• Four clowrooma, each 21 by 28 feet,.and accommodating 38 pupils. F 

All the above classrooms 4. re on the Brat and second floors and have north 
frontage, are unilaterally lighted, and will be seated with desks. 

V SCIEITCR ROOMS. ' . ] 

A botany laboratory 26 by 40 tte, with demonstration room 25 by 22 feet!! 

?"r tUg US”! 1 \ by 67 feet * nnd a con8ervator y 11 Mr 10 feet are couvenl - 
eijtly grouped in the south half of the east wing on the second floor. A pliyalJl 

f by4 ° ***' a “ nd commercial geography lnbora-1 

toty by 82 feet, and a storeroom complete Ithe rooms In this wing on the 
— °* 8torer oom, 17 by #8 feet, and apparatua room being arranged 

A chemistry laboratory 25 by 40 feet, with demonstration room 25 by 28 feet 

“ d ^ rktbom 8 18 and a ***» >«bo ra : 

t«y 26 by 40 feet, with demonstration room 21 by 26 feet and apparatus room 
11 by 18 feet, occupy the west wing on the second floor. 

Wby *■**•■* *«<*» the two laboratories 

arranged for the Joint use by the Instructors. 

r °° m ,a , arran «ed with amphitheater seating 40to>upll*. ' 
and may be used independently of the. laboratories. j 

Ifft U Mr 40 feet and a w*&fnri>iiig i nmj&U 40 feet i 
*VP jf*??* 1 * the' west wl^ on the first floor. These ^»iiw art. uitr^wS 

03HH5P C® h * 17 ^ ***"*■ * » *»* between Sr Joint I 

,ng a “ amphitheater; ' Ah Instructor's -room 19 ! 
« i P^ pa ™ tlon « nd rt ore room 20 by 26 feef, and a washroom 14 by 18 

feet j y amnged;for 'Johil use i ■ both .■ '[ 

. " $?* ' . ’ & -ft 


1 
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A printing room J® by 32 feet occupies the remainder of the space on the first 
floor of the west vlpg. * 

A machine Shop 42 by 53 feet and an automobile machine room 42 by 63 feet 
with garage 14 by fin feet occupy the ground floor of the west wing ; a tool room 
12 by 14 feet and Instructor's room 13 by 14 feet are located* between the rooms 
for Joint use. The garage opens directly on the playground, with drive to 


Pendleton Avenue. 


•I 


A forge room 32 by 46 feet and a molding room 32 by 30 feet occupy the spaye 
tinder the west court. These rooms are top lighted through ventilated skylights 
mid hove a. store or supply roopi 14<by 21 feet. A washroom and toilet 16 by 
22 feet for the ahopa ; la conveniently located. 




DOMESTIC- AST BOOM. < 

A sewing and millinery room 25 by 40 feet, with two fitting rooms each 14 by 
25 feet, a cooking room 25 by 34 feet, and a laundry 25 by 28 feet occupy the 
first floor of the east j wing. The above rooms, together with the housekeeping 
suits, consisting of a ptodel kitchen 14 by 16 feet, pnntty 7 by 14 feet, dining- 
room 14 by. 11} feet, dnd bedroom 13 by l4 feet, complete the rooms given over to 
domestic art ‘ 


y 


DRAW I NO-BOO W A 

Four drawing-rooms are provided on the third floor, two for art each 24 Jy 
feet with instructor's room 14 by 18 feet, and storeroom 11 by 18 feet, and two 
for mechanical drawing, each 24 by £2 feet, with instructor's room 14 by 18 feet;: 
and store room 11 by 18 feet These rooms will have north top' light 

colhfKDacguL. boom. 

A commercial room 21 by 48 feet, with bank 16 by 16 feet, and instructor's 
room 15 by 10* feet Us provided, on tbe/second floor in the central part ofjtbe 
building. . 

ADMINISTRATION. 

A principal's office 16 by -22 fee t,- with storage vault and toilet, a business 
office 15 by 31 feet a reception room 15 by 31 feet, and an exblblttoneroom 21 by 
48 feet are conveniently located next the main entrance on the first floor, 

LIBRABT, ’ 

A readlngroom 31 by 48 feet, with staokroom 15 by 31 feet with capacity 
for 10(000 volumes, and a rnlnera logical cabinet 15 by 31 feet occupy a central 
locatlou on the second fl^or. 

V auditorium, ' 

Ari auditorium 50 by 80' feet occupies the entire central portion of the build- * 
■ tng on the third floor. It will seat 750, has ample stage and dresslngrooms, is 
well lighted, and la accessible fro m. the four stairways* . . 

■ oymnasiom, a V;:; - V’ 

The room spaces over the laboratory and >p wings have been utilised for 
boys* and girls' gymnasiums. The rooms are each 8p bjr 78 feet with a clears 
story height of 15 feet Bach room is well lighted and Is provided with a 
; shower, locker, and. toilet room of adequatelalse. ■ A swlinm)nfpool20 by • 




A 
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. A lunchroom 58 by 71 fc*t occupies the ground floor o t the mat wing. The* 
room will accommodate 850 pupils at oue lunch period, baa a nerving counter ' 
acroan one end, and the necessary kitchen, storeroom, help's toilet, and service 
enUmhca to alty. 

iockk* aoowa. 

Accommodation la provided onthe boya* aide for 200 lookers and on the girls* 
aide for 400 lockera. They are placed In well lighted and ventilated rooms does 
to the entrance! and etalrwaya. 

Toiucrh and ncACfiiia* aoou. , 

Two teachers* rooms are provided oteearh flooV for the men nod* women of 
the teaching corps. The rooms are located near the general toilets, and eaofi la 
„ provided with lockera, . \ * 

Two retiring or rest reoipa^are provided on the first floor convenient to the 
r hhop wings . % • • . * 

k The general toilets are arranged In stacks and are. located onjeach floor, the 

adequate number of fixtures being Installed In each. 

\ ... 

QBATIlfO AND VENTILATING. 

• * 

Th# building la designed for a mechanical system of heating and yentUatlon, 
with direct radiation In the shops. . ■ 

'The boiler and fuel rooms are placed outside of the main wallB of the build- 
ing under the east court 

The fans will be placed In the central pArt of the building on the ground floors" 
The system is designed for eight air changes per hdur In all class-rooms, 
laboratories, etc., and four changes In the corridors, shops, etc. 

RECAPITULATION OP THE ACCOM MODATlOfJ 

Large class rooipa^ T --^™ 8 

Small class rooms 4 

Mechanical drawing rooms. ...^7-71 2 

Art rooms. 2 

.Laboratorlte .4, l—’-.- 5. 

[Demonstration rooms ; ;_*.!! 4 

Commercial rooma.-j^™ • 1 

Shops .1.. , Q 

Mnttni^ r .;. . r .._ 1 

art — — .A*.:.; 3 

Housekeeping .... ...; — ^ 4 

Library and stack room.— j 2 

Office and reception rooms—.. 3 

fBumalom „jt. v !•' 2 

- -- . . . .... . ■ g- 

. ' 7 . ’ ’ ' .. . 7 __ 7-1 1 . 

Bettrtog ..1.....^.. % * 

4 


r w *-, k 

Totalnumberof 
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Rebuilding contain* 1,009,680 cubic feet 

Contract for complete building van $207,823, nr Mil cents per cubic foot 

BSOO^EWOATIOII. 

It Is recommended that the sketch plan be approved and the undersigned 
authorised to perfect the mine and. submit the plane to the board tar final action. 

( * lteepectfully submitted. ^ * . 

Wat. R. Ittivou ' . 
CommUeioner of Softool &*U4i agk 


. PROPOSED HIGH SCHOOL, COLUMBIA, MO. ; 

^ . ■ • 
I am under 'specie I obligations to Ur. Wm. B. Ittner, the* architect for the 
floor plana (are pla, 14. 15, and 16) of the proposed high -school building tar 
Oriumbla, Mo., and the detailed description of it. There are some special 
features proposed which deserve notice, vis, the location of the gymnasium and 
Its lighting, the study hail, the distribution of the toilets and baths, etc. 


The .first 


, pifurr flooUI 

floor contain* 4he* following: 


4sdltoH«us, abating 505 , persona op the. first floor and 286 person* Jp the gab 
tery, a total of 785 persona. It occupies the front central portion of thehulldlng 
and ls amply lighted and well provided with exits. 

Monual truining .— For manual training there is a woodworking and wood- 
turntng room 21 by 64' feet, accommodating 18 pupils In woodworking and 12 
In wood turning. The room is provided with a Iurnber«torage m and finishing 
room. There la also a mechanical -drawing, room accommodating 18 pupils. 

All of the above rooms are conveniently arranged for supervision by a 'Ingle in* 

. structor. If need be. , - 

- Domestic art. —For domestic ort> a agwlng room 21 by 36 feet, with a large 
fitting and store room, and a cooking room 21 by 36 feet, with a large storeroom, 
are provided, Each*of tye above rooms will accommodate 24 pupils. 

Locker room*.— provision is made for 200 lockers for boys and 400 locken 
for girls The rooms are conveniently located with respect to the corridors and 
exits.- „ . / v N 

Gntnamm * — Four entrances are provided, two to the North Eighth street front 
and two to the playground. < 

ToHct mem, are two toilet rooms on each floor* one tar boys and , 

one for glrlsi ^he rooms are arranged in ajtack* and will contain the proper I 
number of fixtures. . ' 5 ; . 

Stairway*.— 1 Two stairways are provided; they are located at the center of 
each wing. thus mlnlmUiog tlm tyjpVel distance between tt^variou* rooms of 
f the building, and:aro : well. lighted.'..; ■ .! ..... \ 

. Corridows-Wm corrldora a/e dlrect,well llghted, and of the minixnnm wldUi 
’• to accommodtatp the achobl . ' CV‘ *, -■* • i ; : 

■'(j/ymnasiuin * — ^ 88 by 75 feet, l^placed in the court between the 

wings; This rodm will have a dear height cahout 10 feet, la provided with .. 
locker and. shower roonjsfor both eexe has convenient exits » playgrounds,, ... 

5 ~ ~ " ■<S!S®9^ n f £ ttoMwltkv; 0. 
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SECOND JTLOOB* 

*’ v - ' ' . . *. 

Besides auditorium balcony, the second floor wlli contain the following: 
Two classrooms, each 18 feet by 25 feet 6 Inches, accommodating 25 pupils ; 

■ j two classrooms, each 22 by 22 feet, accommodating 25 pupils; and six class- 
-rooms, each 21 by 24 feet, accommodating 30 pupils; a total of ten classrooms, 
all of which are unilaterally lighted, and of the proper else to accommodate the 
number of pupils givdh, * 

third floor. . ' f' '' 

The principal feature of the third floor is a large study hall. It Is placed 
over the auditorium, and wllj accommodate 250. pupils In single seats. The 
ceiling of the room will be raised somewhat above the geuerul third-story leyel, 
will be beamed and have skylight with dlffuslngjwsash, giving uniform, light 
throughout the room. * 

. Adjoining the. study room on one side Is a reference library and on the 
opposite side on otflce. The screen dividing these rooms from the study hall 
will be glased, thup permitting the teacher In charge of the study room to super- 
vise the office |tnd library. 

The above rooms will be top lighted and admirably suited for .thojr purpose. 

Next to the officfe an ample store room for school supplies Is provided: 

Laboratories . — A biological laboratory 21 by 30 feet, accommodating 20 pupils, 
and a physjes laboratory 21 by 30 feet, accommodating 18 or 20 pupils, havo 
been arranged In the south wing. These rooms open on to a lecture room 21 
by 22 feet, with amphitheater which will accommodate xe/} comfortably 00 
pupils. An Instructor's* room and apparatus room Is conveniently located to 
the physics laboratory. . ^ j * 

Besides the above, there are six class rooms on this floor,, two class rooms 18 
feet by 25 feet 0 inches, accommodating 25 pupils each; one class room. *2 by 
22 feet, accommodating 25 pupils, and three class rooms 21 by 24 feet.accom* 

* • mods ting 30 pupils. AH of these class rooms, like the Class rooms on the floor 
below, are unilaterally lighted and of ample else to accommodate the number 
of pupils given. . * 


EXTERIOR. 

\ 

The exterior of the building has been treated In collegiate English of ‘the 
Tudor period, the exterior walls being faced with a mixed, vitrified brick on a 
atone underpinning, While the central portion of the front and the towers will 
t be trimmed with cut stone and the roof will be covered with slate. 

", - ■ • ’ ^ '■ 

^ COST. 

The building as planned contains about 789,000 cubic fteet and can be erected 
ready for its equipment for about $125,000. a 


RECAPITULATION 0? ACCOMMODATION. 


Auditorium 




ttidy 

Manualtrainipg: •' . ?*'• 

Woodworking • 

Mechanli l dn fin 
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Domestic art: 

Cooking — .... ... 

Sewing . 
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Puplla, 
24 
24 


JSclenco rooms : 
Biology ... 

Physics 

"Lecture— 1 


48 


- 20 

— / 20 

— 20 to 00 


^ ' * * <*> 

Classrooms: . 

* * 

Seven rooms* at 25. ' 

Nine rooms, at 30... ” ; 270 

i , : • ? " 445 

Gymnasium, can be equlpiHHl for classes of 50 

Locker room, office, library, toilets, rooms for beating plant and fuel. 


. POLYTECHNIC ELEMENTARY SCHOOL, PASADENA, CAL. , . , 


The following.dcscriptiori of the Polytechnic Eleirientary School at 
Pasadena • was written by Mr. Hunt, the architect, and reprinted 
from School Architecture in California by State -Superintendent 
Edward Hyatt : 

» There Is little that can be said about the scheme that Is not obvious on the 
fare of the plan. It la well adapted to the warm climate of California. Its 
piettircsqueneas and the flexibility of the parts, making it possible to add to 
^ the 88 it grows, seem to be features that might be of Interest to school 

* bonrdR having a similar problem. /; 

* , Ibis plan ought to be uRuble in many parts .of«CaUfpmln where n school *of 
moderate sizTe starts under conditions that Indicate a jjosslble future growth. 
\o\i can easily see that the advantage of having suullght In all rooms and hav- 
ing the entire building on the first floor Is worth considering. The actual work- 
ing out of the system In the school for the past two years has been a great suc- 
cess, When we have some money we Just add another room. The broad* 
covered porches make a place for the children,, to play In rainy weather; stuffy 
corridors are eliminated. We. are having no trouble at all In heating the bulld^ 
lug, "Using a system of forced air. The whole thing us It stands cost less than 
'$25,000. We figure that It cost about $1,000 i»er room, everything Included, aqd 
no doubt could be done for less If it were simplified. 5 ‘ 

V The building Is Itf every tfay adapted to Ideal school conditions In this 
climate. It Is of one story in the so-called California style. A unique feature 
of the arrangement Is the extension of the broad, cement-floored colonnade 
. wh,( * h surrounds the front or north patio entirely throurfi' the building as a sort 
of hall and around two sides of the patio on the south. , This leaves the assem- 
bly room, which Is . In the eeuter of the building, surrounded on thrpe sides by 
roofed outoMoor passageways, upon which the class-rooms open. 

These broad ’open-atr paskageways hum with the life of the childreii. They 
play there whenever they wish, And thus the colonnade is the scene of much of 
the social life of the school. . • 


t -;** S 
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* For view of exterior and of aeeemblj room, eee Plate 8tL 
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AlfKBIQAN bchoolhouses. 


Xlie lines of the building are broad^ and simple. The Interior, la finished in 
Oregon pine, and various tones of brown provide the color scheme. 

A. large brick fireplace is one of fhe beautiful features of the assembly room, 
and a cheerful wood fire is kindled there on dark days* 
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Flo. 12. — Polytechnic Elementary School,. Pasadena, Cal., floor plan. 


the asaembly-^om. 


The building contains ten classrooms )n addition to 
offices, dressing rooms, janitor's room, and storerooms; 

The rooms are planned to admit as much light and fresh air as possible. 
The windows, of t which th^re are an unusual number, are broad, and the sun- 
light penetrates to every corner of the building. . 

Special attention la paid to the heutlng and ventilation of the rooms. "The 
whole building is heated by hot air furnaces .with a forced draft 
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TYPES OF MODERN SCHOOLHOUSES. 


I have not attempts! In any way lu the following classification to discuss In 
a technical fashion the various styles- of architecture revealed in the school 
bulldlugs of our country. So far ns I can see, the buildings are for the most 
purt like the American people, a complex of types from nearly all lands, and 
defy specific classification. 

I trust that It will also, be noted that many buildings combine features of 
several of the types indicated, and could be classified In either of the groups* 
Some are altogether excellent, most of them are good. Taken tdgetber they 
represent a sort of cross section of present-day conditions. In our country as a 
whole. They are presented not only for Individual study, but as edueatloual 
and sociological dn ( ta through which we may look into the faith of the people 
and thereby understand their motives with reference to the present and future 
needs of their,. children. School buildings arc tbe most significant buildings of 
this ago, esi>cclally to those wbo have iK>wer to understand the true mission of 
public education. * 

The pasting of the belfry * — School buildings without towers or belfries are 
becoming Increasingly common. It gives one* a good deal of relief to see that 
we are slowly getting rid of those useless, iniftertinent, and expensive towers, 
wliic^-Jinve for such a long time weighted down many of our school buildings, 
shocked nil artistic natures, and, wasted the public money. They are remnants 
of tb© time when schools and churches were organically connected, and they 
:remaln with us as a reminder of that fact. Generally they are unsightly, dan- 
gerous In time of storms or earthquakes, and extensive beyond all possible 
need. In country districts and villages this tower has been continued as a 
belfry, but there Is now little need of a schoolmaster regulating the time of a 
town, and a hand bell or a bugle will serve nil other purposes for which a large 
bell Is now used; but even If a large bell Is demanded for merely sentimental 
reasons It can be placed In some Inconspicuous place rather than iq an .expen- 
sive tower, whlqh Is usually wholly out of harmony with the rest of the build- 
ing. There are n few architects in our country who occasionally ule towers on 
their school buildings and make them so completely harmonious that they seem 
In keeping with the structure and are apparently needed, but tbe day of tbe 
tower on scbool bplldlngs is In its twilight, it is certain that sohool bells are 
going out of fashion, and much relief will gome wbeu they are forever gone. 
As' suggested, there Is a tinge of sentiment attached to these, bells, especially 
as one recalls his bygone college days, but It Is for more rational and would be 
more pleasing to the young |>eople of to-daji to put the cost of towers aqd bells 
Into ,i piano or a pipe organ -for the assembly room, 

A few buildings with towers are Illustrated In the plates which follow, not to 
show the style of architecture which includes that form of decoration, but on 
87088 VU — -11 •. -128 ' 
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account of some special excellence In the design of those buildings In other 
respects. 

Appropriate, ornamentation. — We are beginning to emerge from a period when 
architects felt it their duty to ornament the exterior, but to give little thought 
to the luterlor. Along with inappropriate towers went curiously sh»i>ed and 
b*dly placed windows, all put in for their supposed architectural effect. rather 
than for the purjKJse of properly lighting the luterior. I know of one building 
where, ns a result of this demand for outward show, the windows are actually 
cut. into two iwrts by the floor pt the second story, and of course neither the 
.first uor second floor was lighted iu any satisfactory way. Elaborate cornices 
and •' gingerbread stuff** are stiil in evidence, but they are disapi>euring, and 
beauty of proi>ortlou and fitness for use, the keynotes of architecture, are coming 
to demand more thought and even to commaVd rosi>ect from school trustees. 

It is too much to claim that all the houses included in the illustrations 'in 
this book are free from excessive, decoration, but they do without question 
indicate the prevalence of better taste and Judgment. 

Uniiateral lighting. — Another type bus np| wired and Is characterized by uni- 
lateral lighting for all classrooms. This type has been developed because of 
the necessity of an increased amount of reading and writing aud to meet the 
demands of teachers and ocullstB who huve discovered that many of our school 
children are Sufferlug from defective eyesight due to badly lighted rooms. 

„ Those who have bad a hand In the Inauguration of this change baveluul to nnvt 
'the objections and opposition of n large fiemuitnge of those architects who had 
been uccustomed to planning the old form of building. This 'type has Indeed 
Introduced many difficulties for architects to overcome, but happily they are 
now realizing that schoolbouses are for the purjiose of proiterly caring for the 
minds and bodies of children during their education, 'rather than opitortunitles 
• for exploiting fancy architectural features. Blank walls must now l»e handled 
skillfully, and even harmony and balance must be sought In a new way, lb . 
order to Introduce sufficient light from the proper source and In the rlghuway. . 
The fight for this form of building has beeu waged by the schoolmen and liealth 
officers agalnBt the prejudices of the t>eople, and to some extent against the self- 
interest of architects. The examples of this tyj>e here given will, I think, more 
than commend themselves to tho$*e *schoolmen who think first of the health and 
care of the pupils and next of the appearance of the schoolbouse. And here, to 
prevent any misunderstanding, let me say again beauty In school architecture is 
a matter of great lmimrtance. Some day It Is to be hoi>ed that only our sane 
. artist architects will be allowed to spend our public money on school buildings, 
for they ought to stand as models of taste aud* good form to the whole com* 

*■. munfty In which they are erected. Btitdt can not be denied that health, con- 
venience, and safety ought to come first, even if historically they were the last 
considerations to emerge. 

Beautiful halls, large and well-appolpted assembly rooms, attractive stair- 
cases, mural paintings, well-proportioned classrooms* a few well-chosen art 
models, and tasteful furniture are mote educational than fancy stucco or all 
the Imitation friezes and cornices often lavishly supplied. Germany is certainly 
leading the world in the Interior decoration of their newer school buildings • 
f? because they employ their best artists tp do such work. * 

Buildings are numerous In which the ideas advocated In this section are 
r illustrated, but especial reference is made to Plates 178; 179B to 182, 194. to lflfi, 
f and 215, showing buildings in Cleveland, Ohio, Seattle, Wush., and Springfield, 

. ‘Minn. - «. * . ' / 
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distinctly new type. I refer to tlmt form using a ••flat” roof. This hns been 
developed to meet the desirability of relieving large buildings of a heavy and 
ex (tensive roof, which increases Are risk and demands for supimrt heavy wills 
thoroughly tied together. In tills method of roofing school bulldiugs the archi- 
tects have followed the development' of bmfetess houses. . Iu several cities; 
notably New York, uuder the able guidance of/Mr. Snyder, these flat roofs have 
been turned to a novel but a very worthy use, aside from protection from the 
4 elements. Hoof playgrounds have become an Imitortnnt factor lu the educa- 
tional life of New York. The photograph reproduced In Plate 210 represents a 
gymnastic exercise tu progress mi the roof of one school, and Is truly a type of 
something new In Bcliool house construction. 

*’ Misnton ” architect ui'c . — There Is, from the strictly architectural point of 
view, another tyi»e or style In process of development in the West, and espe- 
• daily on the I'acillc slope. This Is the so-called mission style. This form 
flr$t fouud expression lu mission churches aiid. In smaller school buildings, but 
Is now occasionally seen In larger buildings. It lends Itself especially to one- 
story buildings, and preferably to those built about a court. The examples 
given In plates 188 Jj> 103. 237, and 238 will represent the characteristic features 
of this style, and will, I think, commend themselves on account of their slm- - 
pliclty mid beauty. 

The feeling dominant in this style of architecture harmonizes in a peculiarly 
jirtistlc manner with the sunshine giul l>rown tints so characteristic of the 
Southwestern States. Even la the moister climates of the Southern States 
where the gray greens are so characteristic It blends with the environment In 
a very pleasing way. It Is a matter for congratulation that our people have 
seen the (tossibillties of tills style and that an increasing number of architects 
are utlllzlng.lt. But It ought to be suggested that it Is altogether questionable 
to construct frame shells- and stucco thorn in a sort of uinke-lielieve fashion. 
Thick solid walls of strong solid concrete, or plain concrete blocks, softened 
with clinging vines give a very pleasing effect. The rooflug material for this 
style should always he red earthen tiles. Nothing else is so effective. 

The **//" plan .— The type of building known as the “ H " plan, if I mistake 
not was first used by Mr. Snyder, of New York City. He found It necessary 
on account of the limited space at his command, and because the blocks in tjiat 
city arc longer- from east to west than from north to south, to face the long 
sides of his buildings to the north and south. This caused trouble with the 
light. Hut by using the II” plan a great majority of classrooms are made 
to get either east or west light. This type 1ms proved Itself so useful that 
modified forum of it have. been introduced In many other cities. Examples of 
this form of construct Ion' "may be seen In plates 1, 154 to 156, and 107 to 170. 

Pro r Mon for nihnyentfint .— Buildings designed for future additions have 
been hard to plan in order to make them acceptable before final completion. 

The particularly rapid development of the city of Seattle. Wash., hns brought 
about the" adoption of a standard plan of schoblimuscs devised with special 
reference to future enlargement. AU the grade buildings of the city are now 
constructed ui>on that plan, the final result being a house of the H form. The 
middle lmr of the H, containing nine rooms, is. built first, and the wings, each ^ 1 
of eight\rooms, are Added as they are required. Plates 194 (A and B) and . 
105 A“ show the three stages' of development. , 

The exteriors are modified for the. sake of variety, but the standard plan. ,1* 
followed in all. The Adams building, shown in. Plate 105 B, is now hi the 
second stage, with 17 rooms; the view shown is that of the right wing. Plate 
196 (A and 3) Illustrates tWo' other buildings in the flrsj stage. 
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Itr Cleveland. Ohio, the method of constructing half the building nl a time 
U In use. Plate 17$ shown examples of this, the dfviding line of the units 
being at the flagstaff on the Rice building and at the two narrow wlndo\vs 
In the front* of the Ilalle building. The same general Idea Is carried out In 
the plan of the Herbert Saucer School In Chicago (pi. 102). that being half 
Its contemplated final size. A common method of extension Is showu In 
Plate**!?!) A,, which Is. In effect, merely a new building connected with 1 lie old 
one by a covered jmssageway. Still other methods of building with reference 
to future additions are shown In the Langston building. In Washington (Pis. 
107-109). and the new building at Melrose Park. Til. (pis. 200 and 201 ) . 

Rural school houses . — The type of country school building which lias b<*cn 
prevalent In our country for a century Is one of the most forlorn and desolate 
structures one can Imagine for such a purpose. There has rarely been any 
thought whatever of real beauty, find In the main It 1ms been the prodhet of 
“hatchct-and-Kaw” carpenters., with no plans to guide and no ability to read 
them even If they had lieep furnished. Usually, the throe dimensions were 
given, and nothing else In the way of guidance seemed necessary. The result 
Is that not one In a thousand has attained any approximation to good lines. 
The roof had no relation io the structure ns a whole, save that It was devlwd 
to keep out the rain. Windows are Inserted at random, and doorways are mere 
holes In a wall. . 

It Is therefore a genuine pleasure to those who are solicitous about the mat- 
ter of the growth of taste In our country to set* the beginnings of a real and 
well-directed movement In favor of better and more artistic country school- 
jhouses. For the progress of this movement we are In a large measure, indebted 
to the good women of our. land wlib have organized school-improvement assfieln- 
tlons and are grappling bravely with the problems of rural school architecture, 
better school gardens, larger playgrounds, bettor sanitary, arrangements, and 
everything that looks toward a more wholesome envImnmenPfor country school 
children. The examples of country school buildings here given are. on the one 
hand, the remnants of a tyt»e which I hoj>e Is rapidly jmsslng away, while the 
examples of the newer type are. I trust, only a promise of a still higher Ideal 
to be attained in the near future. - 


* * * Detailed plans for one, two. three, and four room build lugs were kindly fur- 

nished by State Superintendent^ C. P. Cnfy. of Wisconsin "(pis. 243 h» 2(17). 
They were made under Ills direction to guide in securing modern conveniences, 
and good sanitation for the country and village districts oft his own State, but* 
they are deserving of a, wider consideration. Many other state superintendents 
have prepared; plans for school buildings and they all deserve much cfedlt 'for 
the 1 liter d they have shown In urging the construction of better buildings and 
demanding better hygienic conditions. 

Superintendent, Hyatt, of California, has recently Issued a special bulletin on 
schoolhouses and school sanitation In general. It Is vigorous and very helpful. 

German school buildings.— Germany Is now In the midst of a decided develop- 
inent In school architecture, and the types emerging are most Interesting In 
comparison with those we have developed In our ‘country. * ' 1 

- Jn the first place, their buildings are generally taller tbnnotirs, are 

.a'ire .-built; <m- a* corner In an ° L ^ forhi. This 
. forni gtywfhem a half court for garden and playrobrn, nrUVthe halls open either 
from this court or from the street side. But this form gives: north or south 
.1. Tight In about half the building. This Is not so serious with than as with us, 
because -of their latitude and a more equable climate, 
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(ft) They provide. In connection with their secondary schools, a house for the 
principal or director. This they are able to do because there Is less moving 
about among their teachers and because more men enter the profession to make 
It a lifelong bus! ness. I believe It would mark an advanced step In our pro- 
fessional^ progress to begin a movement In our country that would look toward , 
some provision for supplying a home and a garden, for our princliutla, thereby 
furnishing an Inducement to lengthen the professional career of our best men 
teachers, and possibly to attract stronger men to tlu; work of public education. 
The Cor mans make little provision for playgrounds, but always have a gym- 
nasium In which regular physical training uhder a comment teacher Js given. 

In addition a ** festsanl or aula ” Uiey regard as a necesHlty.nml strive 1 lo make 
It attractive as a center for music, lectures, and festival occasions of all kinds. 

In contrast with our plan; they generally locate this assembly room on the top 
floor, ami do not generally Incline the floor or make provision for h gallery, i 
In these two iwirtlcnhirs our usage Is to be preferred. 

(c) There Is a well-marked movement noticeable to make their school build- / 
Ings more homelike In their appearance than Is observable here. As a result, 
the newer buildings show a form of roofing quite different from our flat-rootyd 
type. Their bulklhigs are of stone or brick, and generally show more external 
and Internal decoration than Is often found In the same class of buildings In 
our country.- They utilise their best artists for such work, nud take great pride 
In Hie art thus displayed. 

• Si>crtnl ipiwt i.— The beginnings of a movement to construct a type of school 
buildings designed eRiwInlly to meet the ueeds of defectives aud delinquents are 
In sight. Naturally, this movement originated In the large cities, and has made 
as yet little progress. But the Idea suggested by the ty|>es; here reproduced Is 
a worthy one arid will In time operate to the advantage of children heretofore 
poorly accommodated In the ordinary schools. (Pla 218 to 228.) 
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Acoustics, class rooms, 18-19, 21. 

Air, flrcsh. amount required, 97 98; necessity of, 9. 

Alabama, high schools, Birmingham, plan, pis. 116- 
117 a. view, pis. 91, lift, domestic srlcDce labors* 
lory, view, pi. 92, lunch ftom, view, pi. 98; Nant- 
ersville, view, pi. 117 6; standard school house de- 
sign, plan, pi. 23ft. 

Ann Arbor, Mich., high school, plan, pis. 941:65, 
view, pi. 94 a. ^ 

Appleton, WIs., high school, plan, pi. 128. 

Architecture, school, 100-6, 

Arizona. high school, Douglas, slew. pi. 121 


Bristol, R. I., Theodors Colt high sriitol. plan, pL 
119, xiew.pl. llg ft. 

Brookline, Mass., manual-training school, plan,* pi. 
139-141; carpentry and Joinery laboratory, view, 
pi. IS; forging lalioratorjr, view, pi. 1$ machine, 
tool laboratory, view, pi. 141 needlework room, 
view, pi. 143; wash room, slew, pi. IR wood-turn 
' lng laboratory, view, pi. 142. 

Brooklyn, N. Y„ manual-training high school, raa* 
, chine shop, view, pi. 1S7 9, wood shop, view, pi. 
| 187 «; public school no. lid, plan, pi. KM. 

• Buigersteln, Leo, on classrooms. 18. 


Ashbumham, Mass., Dolly Whitney Adams school, ; California, design for one- room achoolhouse, plan, 


plan. pi. 147 s. view, pi. 146. 

Ashland Ky., public school, view. pi. 21 4. 

Ashland, WIs., high school, plan, pis. 97 9, 98, \iewV 
pi. 97. 

Assembly rooms. 3948; De Wit t Clinton high school, 
HeW York city, view, pi. 22 a; New York city 
high school, pi. 21 6. 

Attic, Jlosrdale school, Cleveland, Ohio, plan, pi 
177 o. 

Auditorium, ’Stuyvcsant high school. New York 
city, view. p|. 22 6. 

■ Augusta, Ga., John Mllledge school, vleg\ pi. 202; 
cooking department, view, pi. 203; main corridor, J 
view, pi. 23. 

Baltimore, Md.» Eastern high school, plan, pis. 
82-63, view, pi. 61; portable sebootbousr, view, 
pi. 217 b. 

Basements, lf-17, walls, 10-17. 

Baths, 03-07, boys*, public school no. 02, View, pi. 
30 a. „ 

Belfries, school bulhUngs, 123. . 

Belgium, primary cdmmunal school, Dlepenbeck, 
view, pi. ^Si; 

Beverfy, Mass., Winslow school, plan, pi. 9086, 

, view, pi. 208 o. 

Bibliography, school architecture and sanitation, 
107-10. 

Blngley, Yorkshire, Eng., Myrtle park council 
school, view, pi. 146 6. 

Blrmlnghem, Ala., high ftchobl.plan, pis. 116-117 a; 
view, pls. 91,'93, 113; domestic science laboratory. 

; vlew,pL92;lu«hroom,vlew,pl. 93. 

Blackboards, 48,76; g! 48; left for, 47-48; 

- atioo. 4ft; width, 4& •' 

Binds,- window, 74. ' ' : 

Bottom, publfc sohool no. 02, New Yorkdty, view, 

R 4>U0fc 


pi. 239 6. view, 239 a: design for three-room whool. 

In mission style, plan, p£. 238 6, .view, pi. 238 o;ele- 
mentary polytechnic school, Pasadena, views, pi. 

85; elementary schools,* view, pi. 189, Oakland, 
plan, pis: 191-192, view, pto. 190, 193, Pasadena, 
plan, pi. 211 6, view, pi. 211 s, Stockton, view, * 
pi. 183; high schools, Pomona, view, pi. e, San 
Diego, view, pi. 122 6. 

Carpenter, R. C., ‘Heating and ventilating of build- 
ings, 84. 

Ceilings, ‘'coved," 73. 

Central hall, V Diversity of Lelpcig, Germany* view, 
pi. 25. 

•j Chicago, 111., Albert fl. I.ane technical high school, 
plan, pis. 182-125, view, pi. 131; Graeme Stewart 
school, plan, pi. 100, 161, view, pi. 159; Herbert 
Spencer school, view, pi. 162; Jesse Spalding ~ 
school for crippled children, view, pis. 21ifo 219; 
Tilton school, plan, pis. 34-37. 

Children, school, dhtin on nervous system, 8. 

Class rooms, £7-23; acoustics, 18-19; length, *6-19; 
lighting, 20-42; rise, 17-23, (Borgeretetn) 18. 

Cleveland, Ohio, Columbia school, plan, pU. ISO- 
182, view, pi. ’179 6; Holla school, view, pi. 178 6; 
Milford school, view, pi. 179 a; Rica school, view, 
pi. 178 a; Rosed ale school, plan, pis. 176-176, 
attic, plan, pi, 177 «, school garden, view, pi. lfr 6; 
technical high school, view, pi. 136. « 

Cloakrooms, 60-32; highocbool pupils, 50; ventila- 
tion, 99. . 

Colorado, eleraentaryseboob, Denver, view, pi. 186, 
Trinidad, plan, pi. 209 6, 216, vkw,pl. 209 v high; ^ 
schools, Puabfo, view, plsu.6540. , 

Griumbta* Mo., proposed high sohool, plan, pis. 14-;, V 
16; (Ittner) 11941. 

ComtninMty use, schoolhousos, 1014. 

Connecticut, normalsohool, Wiiimantlc, view, pi. 
204.. ' ... 
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Consolidation ofachoob, MlnnaaoU, view, pt*. 7 a 
and 6, 8 « and 6; I*ubam Cb., 111., loi ^ 

Cooking room, New York city irhool, view, pi. 18 «. 
Cooking school*, vie* of cooking deportment of, 
John Mffledga whool, Augusta, Oi, view, pi. 203. 
Oontdor, John Milted* nhool, Augusta, Oi, view, 
pi. 'M; Webster achool, 8t, Louis, Mo., view.pl. 34. 
Crippled children, Jew Hpakling achool, Chicago, 
•• Ul., view, pie. 218, 210. 

Curtain*, (50-70. 

Danville, Vo., RUon park public school, plan, pk 
at»ai7, new, pi. kiv 

Denmn, Theodo**,.*ditwl improvement nriMlw, 

lOi. 

Davenport, Iowa, high school, plan, pit. KMU, view, 
pi. 82. 

DawBon,4tlnn„ high achool, vtew.pl. 124 ft. 

Denver, Oolo., Evan* achool, view, pi. UK. » 
Detroit, Mich., Duane Doty srhool, view, pi. W3 *,* 
Eastern high school, view, pi. 04; F«uu>' K, ulng* 
ert school, plan, pis. im 8-litt, view IM *.* John 
Grenad achool, view, pi. IBS 6. 

Dtepmbeek, Belgium, primary communal achool, 
view, p|. 234. ■ * ■ * * 

District of Columbia, Wash., D. C., elementary 
achool*. plan,* pla. 33-33, view, pL si; Langston 
achool, plan, pU.j9&-199, vjew, m. 

Domestic science, ichool laboratory, Birming- 
ham, vl^w. pl-92. 

Doom, 46-50. 

Dtiuglas, Arli., high arhqol. vtew, pi. 12S. 

Drainage, 4.13- te. 

Drawing rooms, Central high srhool, «l. Jam A. Mo., 
view, p|. 17; five hand, Buiyvcwant high achool, 
Now York city, view, pi. la ft. 

Edmund*, Vu, high achool, plan, pb.41l-l J4,\tew, 
pi. 110. 

Elementary achoob, Athburaham, plan, pi. I|7 e, 
view, pi. 146; Ashland, Ky., vlrw, pi. 214; Augusta. 
Ga., view, p|. an, corridor or John Mtltedge school, 
view, pi. 23; Beverly, Maas., plan, pi. 238 6, view, 
pi. 20ft*; Brooklyn, N. Y., plan. pi. 156, view, 
pi. 148; Chicago, 111., plan, pis. 160- 161, view, pis. 
1®. 162; Cleveland, Ohio, plan, pis. 176-177 e, 
•-1*2, view, pb. ITS, 177 6, U9e and 6: Denver. 
Colo., view, pi. 186; Detroit, Mich., plan, pis. 164 ft- 
lltt, 183 a and 6, 184 a.' Dtepenhock, Belgium, vie w, 
pi. 234; England, Mansfield, plan, pis. 232 6, 233; 
Hamilton, Ohio, plan, pt. 213, view. pi. 212; l«oui* 
vtUa. Ky., view, pi. 1K7 6; Manchester/ England, 
pi. 23! 6» view, pi. 232 a: Me* » park. IS ptan. 
pi. 201, view, pi. 200; New Yorkelty, view, pis. 
106, 140, 151 m, 167.41 a and 6, boys* Iwthsant^ 
urinals, public school No. 62, view, pi, 30 «, boys* 
toilet room, puhllc achool No. 26, view, p|. 29 
motor, pump, and .water heaters, view, pi. 47 a, 
•wtramlng pool of puhllc achool No. 147, pi. 20 6, 
venUbtinghufanO^nglms view, pi. 47 6, borough 
of Richmond, *tew, pi. 147 6; Newark, N. J. t 
plan, pi. 28; Oakland, Cal., plan, pis. 191-192, 
.▼tew, pis. 190, JpS; Ohio, view, a 178 b. Pasa- 
"<*«tejOiI. t plan, pl. lll 6, view; pl.211 */ poly- 
technic, Pasadena, Cal. (Hunt) m-UL, «fc*, f 
;'•* Pittsburg,^ view* pL 187 •/ POmona.Chl., 
▼tew.pl. 189; Rfaoo park, Va., plan, pis. 206-207, 
vtew, pi. 205; BU Louis, Mo., pjten, pla. 44-46, 
164-I70, 172-174, vtew, pto. 42,188, 17l{ vtew of 


i. corridor of Wohetor achool, pi. 24; Seattle, Wash., 
j- view, pis. 103-106 sand 6, standard floor plan, pb. 

194 e and 6, 195 a; South Easton, Mas*.,' plan, pi. 
t 145 6, vtew, pi. I45e. Bptlngfteild.'lllnn., view, pi. 

1 115; -St ihi Cal., vtew, p|. im; ThomtdndQ- 

Craven, Yorkshire, Eng., vtew, pi. 231 e.Trinidad, 
Colo., plan, pi. 209 6, 210, view, pi . 209e; Washing- 
ton, IV C., ptan, pb. 32-43, 198-199, view,- pl.31,197; 

, Wi • wain, standard designs, plan, pis. 244-267. 
i Engine, pti Mr school No. 37, New York city, view, 

! pi. 47 6. 

Engine rooms, 14-15; Stuyvemnt high about, N«r 
York city, pi. 10 a. 

England, elementary schools, njmtley, Yorkshire, 

0 vtew, pi. 145 6, Manchester, view, pi. 231 6-232 e. 
Thorntpo ln-Oaven, Yorkshire, vtewf pi. 231 #; 
Goals secondary *chool, Yorkshire, vtew, pi. 2296; 
high school, Barnsley, vtew, pi. 229 e,- MamOrid 
street school, Manchester, plan, pis. 232 % 233; 
technical school, Dewsbury, Yorkshire, vtew,4i| * 
2 »«, 

Enlargement, school houses, IJV141 
KveleUi, Mian, high srhool. vtew, pi. I24 e. 
rtrepUiftt, 79-80. r * \ / 

P. Louis Soldan high school, St. Louis, Mo., demrl* 
Uop (Inner), 111-116. ' 

Floors. 38-44; cheniteal Uborsloric*. 32: deadening 
rounds, 40-41; double, 39; duaUeas oil dremitig, 
43-44. 

Flushing, N. Y., parental home arhuul, views, pi. 6. 
l^undaMona, 0-7, 10-14; cvMtveyance of moisture, 
10-11. - « 

fo>vr 4 De WltV a in ton high school, view, pi. 25 #; 
Sluyvmaot high achool, Ntw York city, vtew, 
pi. 26 6. 

Furnaces, hot air, 82-85. 

Georgia, elementary schools, Augusta, view, pi. 202, • 
John MUiedge school, vtew, p|. ^23 f 2U3; high 
school, Savannah, plaq, pis. 78-81, vtew, Mr 77. 
German school buihliiicsM^v- 127. ^ 

Getmany, gymnasium, IVitlanberg, view, pi 2| e; 

University of Lelpalg, ogntral ball, view, ;>f. 25. 
Gymnasium, Wittenberg, Germany, vtew, p|. an 
Gutters, eave, II. 

HaUs, 53-54. 

Hamilton, Ohio, new achool *t>uildtng. plan, pi. 213, 
view, pi. 212. 

Heat distribution, achool rooms, 78-70. - 
Heating, 70-90, ((Carpenter) 84; hot water, 88; 
steam, 85-88.. . 

High aohooU, Albert 0. Lane technical, Chicago, • 
Bl., plan, pis. 132-135, view* pE 131; Ann Arbor, 
Mlcb., plan, plsi 94 6, 96 e and 6, ylew, pi, 94 «; 
Appleton, Wb., plan, pi. 128; Ashland, Wb., 
plan, pb. 97 6. 98, view, p|.97; Barnsley. England, 
vtew, p|. 229 «,* Birmingham, Ala., vtew, pi. 91, 
domestic science laboratory, view, pi. 92, lunch 
room, vtew, pi. 93; Broadway, BeatUe, Wash., 
plan, pb. 72-73, vtew, p|. 71; Chicago, Bl., vtew, 
pi. 67; Golumbla,-Mo., plan, t pb. 14-16, proptiaad = 
(Ittner), 119-121; Curtlg, New York efty/vtow, ; 
>pl. 45; Dalh Goilnty, Planlersville, Ala., vtew, 
pi. 117 b; Davenport, Iowa, plan, pb.83^4,vtew, 
pi. 82; De Wltt Clinton, New York oUy, vtew, 

. pt 1; District no* 20, Pueblo, Cote., pi««, pb. 

• 66-70, view, pi. 66; Dougtas, Arb t vtew, pi. 123; 
Btetefii, BalUmwre, Md.y plan, pb: 6963, ytew, ; 
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pi. «; 1 ttara* Detroit, lfleh , view, (4. 64; Ed* 
rounds, VI., plan, pl£ Ill-Ill, x*bw, pL llO;Kna- 
by, 8t, loub, Mo., plan, pb. 116-117 a, vknr,pl 
11S; Kvdrtb, Minn., view. pt. (24 «; F. Louis Sol- 
don, 81. IajuU, Mo., plan, pk S3 ^ view, pi. SI; 

r secondary school , Yorkshire, view, pi. 229 6, 
LaVrossr, Wb. plan, pb. 996-101, view. p|, 99 •; 
Lebanon, N. II., plan, pi. 121-122 a, view, pi. rjtt; 
Lexington, Maas., plan. pb. JOft, 109 a, view, pi. 
107; McKinley, 8l Loub, Mo., p^an. pk M-60; 
Madison. Wl*., plan . pb. 106-105. vWW. pK HI*. 100, 
physical lecture room, view, pi. 19; manual train- 
ing, Brooklyn, N. V . view o( t machine shop, pL 
137 9, view of wood shop. pi. 137 c Marshall, Uo„ 
pUn, pi. 129, view, 3; Mason C ity. Iow£ view, pL 
118a; Mejtko, Mo., plan, pi. 130, view, pl.5; New. 
York diy, view, pl.lOe, l>* \V lit ('Union aHtool, 
assembly room, view, pt. 22a, foyer, view, pi. 26a, 
Murrb school, view, pt, 49, Bluyvmxnt frlkwl, 
auditorium. view, pi. 2df 9, foyer, view, pi. » 9, 
free hand drawing room, view, pi. IM; 1‘otuons, 
Cal., view, pi. 4; public high and graded, Wietb 
port, N. Y., plan, pb. 138 9-127, view, pi. 128a; 
Queen Anne; Seattle, Wash., titan, pb; 74-76, 
view. pb. 74, 76 k lUchlWd. tffefa, view", pi. 96; 
St. l^ib. Mo., drawing room of Central high, 
view, pt. i; (inner), 111-119; San nir<ro, C«d., 
view. pi. 122 9; Savannah, (la., plan. pL. 78-81, 
view, pi? 77, Seville, Wash., chemical laboratory 
of Quern Anne school, view. p|. 26 a. view of pliys- 
kal bborulory of Queen Anne school, pi. 2) 9; n|**- 
chil rooms, 23-38; Stuyvnaanl,' New York city, 
view of force simp, pt. 130; Sumner, St. Loufe, 

» Mo., view. pt. bi; Tacoma, Waalt., plan, pb. 87-90, 
view. pf. 86; technical. Cleveland, tihlo, view, pt. 
136; Terrebonne, Ilouma, La., view, pi. I2fi 9; 
Theodora Colt, iuifiol, U. I., plan, pi. 119, view, 
pi. 1 in 9; WinnslKiro. Ija., view, p£ Ufi *■ 
8ft also Manual training schools. 

Hookworm disease, (U. ' 

*’ II " plan, srliool bouaeaf 123. 

Hot-water beating, 88. ^ 

Houma. La , Terrebonne, high school, vfcw, pi. 
124 6. 

Illinois. elementary schools. Chicago. plan, pla. 34- 
37, lUMttl. view. pt. 139, 102, Mel row Park. plan, 
pi. 201, vleavpl. blub scIhmI, ('liKago, \ lew, 
pi. 37; technical high, Chicago. plan.pb. 132-135, 
view, pi. 13); Jesse Spalding school far crippled 
children, view, pla. 218, 218. k * 

Improvement, school, 106-108. 

Iowa, high sdioob, Davenport, plan, pb. 83-84, 

. view, pi. 82. Mason City, view, pi. 118 o. 

IlUicr, W. II., on F. Loub Soldan high school, St 
Doub, Mo., H 1-1 15; proposed high school, Colum- 
bia, Mo., 119-121; Sumner high school, St Louie* 
Mo., 115-119. 

JobLs, flreproof construction, 41 
Kentucky, elementary achoob, Aahbnd, view, pL 
214; LoubvlUe, view, pt «7 6: 

Lahoratorl w.vCbemteal, high achoob, 26-33, Queen 
Anne high school, Aeattk, Wash., vtew.pjL 20«;, 
/machine-tool, Brookline, Maas., manual tralnihf 
. aebhol, view, id. 143; physical. Queen A one high 
•Chool, Seatdb Wash., view, pt 30 fc wood- 
turning, arookline, Mam., flew, pL 14* 


La Oar, ffla, high robool, ptan, pb, 999-HN, 
view, pbfl9«. ■ * „ ■ 

Latrines, 57 02. . , ■ 

Lea xt*,' deposit of soot, pt 9 a and 9. 

Lebanon. N„IL, high schoot plan, pis. 121-122 a, 
view, pi. 120. . 

Leri lire room, physical, Madlsoo, Wk. high schoot 
view, pi. 19. 

l^tpdg, Cnlverdty of, central hall, view, pi. J.V 
t*\lngtou, Mas*., high arhoot plan. pk. it**- toys, 

\ lew, pi, 107. 

Lighting. 9-10; schoolrooms, 26-22, fl7-TA:^hdbtetat 
134. * . 

Location. 1-10. • % ■ 

borkers, 51-52. 

iaMilditna. high achoob, ilouma, view, pi mt 
iVi;in«hoft>, view* pi. 123. 

LouhvMe.' Ky.. Qeoqfce F. Simpson school, view, 
pi. 187 9. 

Lunch room, high school, Birmingham, Ak, xiev, 
pi. 10. 

Mad bon, Wb., high acbool, plan, pb I03~ia*j, xiew, 

• pb. 102, l(M; physical lecture room, view, pt it. 
Malden, Maas., class rooms, high, school. 23;° high 
school, xlew. pi. 109 k 

Manchester, England, Mansfield street school, plan, 
pb 2X2 9, 233; view, pt 231 9; babies' classroom, 
view, p|. 232 «. 

Manual training high srhool. New York city. bar. 
ough of Brooklyn, jriew of machlneshop, pi. 1 37 9 , 

• view of wood shop. pi. I3J c. 

W an uaf training srhool. Brookline. Mbs*., plan, pL 
139 111, view, pi. 138; carpentry and Joinery lab- 
oratory, view, pi. 13; forging laboratory, view, 

*pl. 12; machine-tool laboratory; view, pi. 143; 
needlework room, xiew, pi. 143; fash room, view, 
pt. 11; wood-turning laboratory, xiew, pi. 142. 
Mardtiil, Mo., high school, plan, pL 129; new high 
school, view. p|. 3. . « 

Mary land, high school, Baltimore, pbn. pb. tQ-63, 

View, pi. 61. ' • ■ # ■ 

Masdlthitseus, elementary school, Asbtiruliam. 
plan, pi. 147 «, view, pi. 146. Beverly, pbn, pL 
26 n 6. view, pi. aoso. Boclh Easton, plan. fit. 143 A 
xiew, pt 145 c; high school, Lexington, plan, 
pis. I Oik, 109 t, view; pt. 107; manual training \ 
school, Brookline, carpentry and. joinery labora- 
tory, view, p|. 13, forging laboratVy, xiew, pi. 12, • 
machine-tool bbonUory, view, pi 143, wash 
room, xiew, pL 11; wood -turning laboratory, view, 

• pi. 142. 

Maaon dty, Iowa, high school, view, pi lit) a. 

Melrose’ park* 111., public .school ’budding, pbn, pi 
20L view. p|. 200. % , 

Mexico, Mo., high school, pbn, pL 110; McMUMo ** 
high school, view, J»U, . 

Michigan Si elemmiary school, Detroit, ptan, pb. » 
184 9-185, view, 183 a and 6-184 a; high achoob, 

Ann Arbor, pbn, 94 a, 95, view, pL 940, Datrolb 
, view, p.L WL _ 4 ’* . . 

mn , consolidation hf aeho iew, pb. 74 . 
M and 6, if and 9; elementaiy achdil, Sprtngfldd, % 

, -vtoi, high mm , Dnvapn, finy p .iL. f 

1349, Kvtbih, vbw/pl 134 a: tnsuportat Ion «| ' r 
children, ootmottdated district no. 140, Otmstad ^ 
mmtj t Minn., van need/Tbir, pL Ik • ^ *, 
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Missouri, elementary schools, St Louis, plan, pis. 
44-46, 164-170, 173-174, view, pis. 43, 163, 171,oorri- 
\ dor of Webster school, view, pi. 34; Ilempsted 
school, St. Louis, oonoreie stairway, view, pi. 37; 
hlghsqhoob; plan, pis. 14-16, Marshall, piano*]. 130, 
view, pi 3, Mexico, plan, pi. 130, view, pfc5, 8t 
Louis, plan, pis. 33-65, 58-60, view, pls^51, 36; 
drawingroom of Central, view, pi 17* normal 
school, St Louis, Mo., plan,, pb^. 40-42, view, 
pi. 39. . : 

Motor, public school 63,’ New York, view, pi. 47 a. 
Needlework,, view of room for,. Brookline, Mass., 
manual training school, pi. 143. 

New Hampshire, high school, Lebanon, plan, pis. 
, 121-1320, view, pi 130. \ 

New Yorkdty, borough of the Bronx, publlcschooi 
. no. 37, view, pi. 154, public school no. 154, view, 
pi. 152, public school no. 153, view, pi. 158 o; 
borough of Brooklyn, public school no. 5, view, 
pi. 148, public school no. 147, view, pi. 153, 
teachers' training school, view, pi 150; borough 
of Richmond, public school no. 33, view, pi 147 3, 
public school no. .34, view, pi 158 6,* cooking room 
. in fifth story of a school, view, pi. 18 a,* Curtis, 
high school, view) pi 48; De Witt Clinton high 
school, view, pi. 4, assembly room, view, pi 22 a, 
foyer, view, pi. 36 a; high school assembly room, 
view,* pi. 21 6; Morris high school, view, pi. 49; 
parental home achoof, plan, pb. 223, 226-229, 
view, pis. .221', 222, 225; parental home school, 
Flushing, view) pb. 6, 230-221 ; publlcschooi nd. 21 , 
view, pi 157; public school no. 37, ventilating fan 
and engine, view, pi 473; publlcschooi no. 62, view, 
pi. 131, boilers In basement, view, pi 10 3, boys* 
baths and urinab, view, pi. 30 a, boys' toilet, view, 
pi 20, motor, pump, and waterheater, view, pi 47 a; 
public school no. 147, swimming pool, view, pi 
'30 3; public school no. 165, view, pi. 149;- roof 
playground, view, pi. 316; Stuyvesant high 
school, auditorium, view, pi. 22 3, basement, 
view, pi. 10 a, forge shop*, view, pi 136, foyer, 
view, pi 26 6, free-hand drawing-room, view, pi. 
18 3; public schools, windows, view, pi. 38. 
Newark, N. J., east and west side ungraded school, 
floor plan, pi. 28. 

New York (state) high school, Weedsport, plan, pb. 
1263-127, view, pi. 126o. 

Normal schools, Brooklyn, N. Y., view, pi 150; 

. St Louis, Mo., plan, pi. 40*42, view, pi. 39; Wit 
limantic, Conn., view, pi 201. 

. Oakland, jCal, Franklin school, plan, pb. 191-192, 

, view, pi 190; Grant school, vbw, pi. 1931 
Ohio, elementary schools, Cleveland, plan, pb. 176, 
177 a, 180-1&, view, pb. 175, 178 a and p, 179 a 
aqd 6, Cleveland, attic of Rosedale school, plan, 
pi 177 d, Hamilton, plan, pi 213, vbw, pi. 212; 
technical high sehool, Cleveland, view, pi. 136. 
Ornamentation, exterior, schoolhousee, 124. „ 

• . < athom , 6L4B. /. . . 

Parental home ’school, New . York, city, plan, pis. : 

tUtm, «, 

f&i!,. .r.-T ■ • ■■ 

y vPiMadeiia, : '' .oil;-,'; polytechnic- elementary school 
Y; > i *. ■ ' (flqnt), 19M22, vbw, pi; 85; Thomas Jefferson 
, school, plan, pi. 311 6, vbw; pi. 211 a.. 
Pennsylvania elementary schools, Pittsburg, view, 

Pittsburg, Pa., Margaretfii 


Plan ten vilb, Ala., Dalbtf County, high school 
vbw, pi. 1175. 

Pbt forms, schoolrooms, 43-43. 

Playgrounds, 10; roof, high school of Baltimore, Md., 
view, pi. 217 a; New York city, vbw, pi. 216. 
Plumbing, 16. . • . 

Polytechnic elementary school Pasadena, Cal, de- 
scription (Hunt), J21-22. 

Pomona, Cal, high school, view, pi 4; new gram- 
mar school, vbw. pi 189. 

Puebb, Colo., District no. 20 high school, view, 65.t 
f*uitfp, public school no. 62, New York city, view, 
pL 47 a. 

Rhode Island, high school, Bristol, plan, pi 119, 
view, pi 1185. 

Richfield, Utyh, high Softool, vbw, pi 96. 

Roofs, flat, 124-25. 

Rural schoolhousee, 126, 

8t Loub, Mo., central high school, drawing room, 
view, pi. 17; F . Loub Soldan high School, descrip- 
tion (Ittner) 111*115, plan, pb. 53-55, vbw, pi. 51; 
Hempsted school, concrete stairway, view, pit 27; 
Lafoyette school, plan, pb, 167-170; McKinley 
high school, plan, pb. 58-00} view, pi. 57; Oak 
Hill school, plan, pb. 44-46, view, pi. 43; Patrick 
Henry school plan, pb. 164-166, view, pi. 163; 
Sumner high school, vbw, pL 56; teachers* col- 
lege, plan, pb. 40-42, vbw, pi. 39; Webster school, 
view of corridor, pi. 24; William Clark school, 
plan, pb. 172-174, view, pi 171. 

San Diego, Cal, high school, vbw, pi. 122 3. 
Sanitation, school, bibliography, 107-10. 

Savannah, Ga., high school, plan, pb. 78-81, vbw, 
Pi 77. 

School architecture. See alto Scboolhouses. 

School gardens, Rosedab school, Cbveland, Ohio, 
.vbw, pi 177 3. 

Scboolhouses, Alabama, standard design, plan, pi. 
235; California, design for ono-rooro schoolhouse, 
plan, pi. 239 b, view, 239 a, design. for three-room 
school in mission style, plan, pi. 238 3, vbw, pi. 
238 a; citadel of democracy, 101; community use, 
101-3; country, appearance, 103; design for a one- 
room schoolhouse, plan, pi. 241; design for a two- 
room schoolhouse, view, pis. 240 3, 242; design 
for a two-room schoolhouse, mission ptyle, plan, 
pi. 237 3, view, pi. 237 a; German, 126-127; model 
one-room schoolhouse, Jamestown exposition, 
view, pi. 240 a; ornamentation, exterior, 134;. 
passing of the belfry, 123; portable, Baltimore, 
Md., view, pi. 217 3; ready-made plans, 104-106; 
types of modern, 123-127; Wisconsin, standard 
design for one-room schoolhouse, plan, pi. 243. 
See alto under nafnet of cUietrttoltt. 

School Improvement societies. (Dargan), 104. 
Schoolrooms, heat distribution, 78-79; heating, 
76-90; height, 20; lighting, 67-70; platforms, 42- 
43; temperature, 77 t 78; width, 20. 

' Seattle, IV ash., Adams school, vbw, pi, 195; Broad- ■ 
way hlgh sohool, plan, pb. 72-73, vbW, pi. 71; 
elementary Softools, .standard; floor plan,':pb. 
194 a ond ft, l^a; Hawthorne school, view, pi. 
196 OJ Queen pi] high 1 school; plan, pis. 75- 
78, vbw; pb.. 74-76-6, chemical laboratory, vbw, . 
, Pi. 30. a, physical laboratory, vbw, p 30 be 
: Whitworth sohoplHTbw. pl. 196 3. 

Secondary Softools . Y * High aohoolfli 
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